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THE PLACE OF PHYSICS IN THE 
MODERN WORLD* 


THE subject on which I am to speak is without 
doubt a very appropriate one for this occasion. It 
has the one drawback that I can not hope to say 
anything upon it that will be new to this audience. 
Under these cireumstances I could wish myself to be 
a word artist, having powers to clothe familiar figures 
in a new imagery. As it is, I shall have to content 
myself with passing before you in parade some old 
facts, bare and unadorned. 

We are living at a time when science has won for 
itself a prominent place on the stage of human 
interests. The great benefits conferred upon the 
world by scientific discovery are generally recognized. 
The applications of science touch our lives at every 
point and at every turn. It is not too much to say 
that seience has not only transformed the manner in 
which we live but has changed also in good measure 
the very subject of our daily thoughts. 

The last fifty years are without precedent in physics 
as regards the number of far-reaching discoveries 
which have been made and as regards the new in- 
sight gained into the processes of nature. These years 
are unequalled in the number and importance of the 
applications of science which have been perfected. 

One not conversant with the situation might well 
ask, “Can this expansion go on indefinitely, and are 
we not now approaching the end?” The same ques- 
tion could have been asked with even greater force 
thirty years ago. No one can look far into the future. 
Our answer to the question must be read in the fact 
that never before in all time has science invaded the 
realms of the unknown at so great a pace as it is now 
doing. There are no limits in sight. So rapidly does 
advance follow on advance that new achievements 
are proclaimed daily by the press. A special science 
service has been organized to interpret the significance 
of new findings to the people. Moreover, industry 


has never before leaned so heavily on what science has © 


to tell. 

It is not my purpose to allot eredit for what has 
been accomplished, among the different sciences, or as 
between science and its applications. The different 


1 An address given November 30, 1928, at the dedica- 
tion of the new physics laboratory of the University of 
Minnesota. 
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branches of science all contribute greatly to our wel- 
fare. There is much interdependence among them and 
their fields overlap to such an extent that it is im- 
possible to say where one science ends and another 
begins. 

If I shall in my remarks attribute to physics what 
more rightly belongs elsewhere, or if I shall seem to 
imply that when all is said and done physics serves 
man most, you will understand, I feel certain, that 
this is an occasion when it is expected of me to extol 
the science whose newest temple we have come here 
to dedicate. 

Modern life stands in marked contrast with the old 
largely because of what science and invention have 
evolved in the intervening years. These agencies 
have given us a new outlook on life. They have 
brought invaluable aids with which to carry on the 
work of the world. They have surrounded us with 
innumerable comforts and luxuries with which to 
enjoy our daily life. So accustomed are we to these 
advantages that we scarcely ever stop to think what 
it would mean to be without them. 

It is a noteworthy characteristic of science that the 
discoveries of one generation are passed on to the 
next and thus become a permanent heritage of man- 
kind. The things of most value are not all conse- 
quences of recent labors. Some though old and 
simple are nevertheless of paramount importance. 

I may cite as an example the magnetic compass, Be- 
fore its invention, the peril of the sea was a real peril. 
By this simple device, for these hundreds of years, 
myriads of vessels bearing people and commerce have 
been guided safely in their course and gone with full 
assurance where previously it would not have been 
prudent to venture. 

As another example of a simple discovery of far- 
reaching effect I shall mention the invention of spec- 
tacles, which occurred some six hundred years ago. 
It would be difficult to estimate even the commercial 
value of this invention as measured by the increased 


efficiency of those millions who without glasses would 


not have been able to undertake many of the tasks 
they have done. Who, then, could evaluate the in- 
creased enjoyment of life that spectacles have brought 
to these same individuals, and more especially since 
the advent of the printing press? 

T intend to dwell at some length on these common- 
place practical values of science. These values mean 
so very much to the modern world that unless em- 
phasis is placed upon them we shall get a distorted 
view of the place that science holds. It is by these 
values too that we must mainly justify the expendi- 
tures necessary for further scientific progress. More- 
over, it is the industries that are calling for a con- 


stantly increasing number of scientific men. The 
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universities, in laboratories like this, must be py. 
pared to train for this purpose more men than they 
are now doing. These men must be taught the prin. 
ciples involved in the processes now in operation, 
They must be trained so that they can improve and 
extend these processes. In laboratories like this, yp. 
der the guidance and by the example of experienced 
investigators, men must acquire the spirit of research 

There is to my mind no single invention that has 
made so great a contribution to our modern world 
as has the steam engine. With its coming man ep. 
tered upon a new era. It introduced into the world 
of industry a great giant of almost unlimited power, 
This giant has relieved man of many of his most 
arduous labors. He does much that previously had 
been impossible of accomplishment. 

As a direct consequence of this new power, the 
use of machinery has multiplied and multiplied up 
to its present stupendous scale. 

The industries which use this machinery are deeply 
rooted in scientific soil. As new discoveries cal] for 
improvement in present methods or for new processes, 
industry seeks more and more aid from science, 
Manufacturers are constantly knocking at university 
gates for knowledge. More significant still is the fact 
that industrial organizations are finding it advan- 
tageous to maintain at great expense large research 
laboratories of their own. 

Many successful processes even now used in manu- 
facture are not fully understood. A given procedure 
is sometimes followed although it is not known what 
steps in it are essential and what ones not essential. 

I know of an instance where hogsheads of water 
were regularly imported at great expense from 
Sheffield, England, for quenching purposes in hard- 
ening steel. It was thought by the workmen who 
came from that city that the secret of Sheffield’s 
eminent position in cutlery is due to some special 
quality of its water. 

The only safe thing to do in eases like these is to 
acquire more knowledge. The new spirit in indus- 
try, if I sense it aright, is that owing to the magni- 
tude of its investments it must safeguard the future. 
It does this by constantly improving its methods on 
the advice of scientific men trained to understand its 
processes and needs. 

It is by service like this that science has become 
the guide and mainstay of industry. 

Equally important is the service that science does 
for industry in creating for it by basic discoveries 
great opportunities in new fields. 

The steam engine made possible the railroad and 
the steamship. These in turn opened up markets 
which before could be reached only with difficulty, 


if at all. 
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The invention of the dynamo and the general utiliza- 
tion of the electric current have given birth to a great 
host of new industries. The electric light has dis- 
pelled gloom from street and building, and brought 
everywhere increased comfort and efficiency. The 
telephone, the telegraph and wireless knit community 
to community and country to country. Business is 
vitally affected by them. Our personal contacts are 
extended to wide limits. We are constantly seeing 
new marvels in the field of communication. Some of 
them would have been considered beyond man’s reach 
less than a generation ago. We may now talk to a 
person hundreds of miles away and at the same time 
see his animated face. It is no exaggeration to stzte 
that, in effect, a dog baying at the moon may soon 
hear the echo of his reflected voice. 

To my mind one of the most wholesome influences 
in our lives to-day comes from the opportunity we 
possess through electrie communication of keeping in 
close touch with what is going on in the world. This 

intimacy increases our interest. It broadens our out- 
look. It deepens our sympathies. It helps us get 
away from the narrowing effect of single lines of 
endeavor. When great problems are agitating 
nations, we follow the course of events in their solu- 
tion. In times of war, we live through the battles. 
When adventures are afoot, we join the expeditions— 
at our fireside. A short time ago we all flew thus 
over the north pole in an air-ship and looked down 
upon the masses of ice almost at the same time as did 
those aboard. More recently we lived for weeks with 
men lost on the polar ice. We listened to a recital 
of their plight and watched the heroic attempts at 
their rescue, 

We are even now looking forward to the great 
adventure at the south pole. We shall follow the 
progress of events day by day and we shall thus 
feel a personal interest in the whole undertaking. 

It is well within my memory that gasoline was 
looked upon as a dangerous substance. It had a habit 
on occasion of exploding with great violence. Its 
main use was as a cleansing agent. Then in 1885 
along came a man to whom violence meant power. 
He learned how to tame the fluid, and the internal 
combustion engine was invented. The once shunned 
liquid is now sought so eagerly in every quarter 
of the globe that international peace is at times 
threatened. 

The new engine was found adaptable to many new 
uses, With it, for example, the farmer pumps water, 
saws wood, tills the soil, harvests and threshes his 
grain. By its use the town and its markets are 
brought within his easy reach. The extent to which 
the automobile has come into use is nothing short of 
amazing. With it our nation seems to have gained 
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a new freedom. It is a victory over space. A single 
invention has transformed markedly the habits of a 
people. 

The internal combustion engine has also made pos- 
sible human flight. Man has long dreamed that some 
day he might duplicate in a measure the unique per- 
formance of birds. Now in a few years, aided by 
most intensive scientific study, he has made such 
advances that he can fly much faster and much higher 
than any bird known. The airplane is assuming a 
place of responsibility in human affairs. Aside from 
the rapid transport of passengers and mail we are 
seeing it used, for example, in mapping a country, 
as a forest fire patrol, and as a rapid means of aaa 
tecting crops against harmful insects. 

A pressing need of the airplane for long flights is a 
less bulky fuel. Gasoline is not powerful enough. In 
recent years we have been hearing of how rockets were 
to be sent to the moon. We have heard of an automo- 
bile run by a rocket motor. We must not be surprised 
therefore if the future brings us motors run by 
materials more powerful than dynamite or T. N. T. 
Indeed there are men to-day searching for a means 
to bring material of a very high energy content, 
under control, for motor use. When this search suc- 
ceeds, as it doubtless will, it may be possible to 
course around the world on a few pounds of fuel. 

One of the far-reaching consequences of man’s 
utilization of the various forms of mechanical power | 
may be seen in what has thereby been brought within 
the reach of the average man: By the use of this 
power even a relatively poor man has the means to 
command the labor-equivalent of a large number of 
skilled hand workmen. Owing to this circumstance 
he can live in a better home; he can eat more whole- 
some food; he can give his children better advantages 
than ever before and still have some leisure for what- 
soever his nature craves. The world may confidently 
look to science for the discovery of even greater 
powers by the use of which the effort necessary for 
healthful existence may be lessened still more. 

What I have said serves to show that physics has 
played a leading part in the advancement of our 
prosperity. 

It must be admitted that the men who brought to 
light the basie principles which made these great 
material gains possible did not have in view as a rule 
any utilitarian ends. The scientist delves but to 


learn the truth. He seeks to unravel the secrets of 
nature because the quest fascinates him. He is coubt- 
less pleased to learn that the things he has discovered 
are of some use in the world. 

It is interesting to note how often the unearthing 
of a single abstruse fact in one branch of physics 
proves to be of great service in other branches of the 
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same science and equally so in fields apparently not 
related. The discovery of X-rays is a case in point. 
This discovery stimulated work on electrical dis- 
charges in gases, from which the electron emerged 
as a common constituent of atoms. The X-rays in- 
spired experiments that led to the discovery of radio- 
activity, which overthrew the old idea about the 
permanence of atoms and made us accept transmu- 
tation of elements as a fact. 

To-day the physician uses the X-rays to explore 
the inner regions of our anatomy. He uses them to 
destroy unhealthy tissue and to stimulate the growth 
of new. The surgeon uses the rays to locate foreign 
objects in our bodies and to determine the nature 
of fractures in our bones. Caleulate if you can the 
value of this last service to the millions injured in 
war and in the accidents of peace. 

X-rays are used to locate flaws in metal castings. 
The plumber uses them to locate pipes in the parti- 
tions of our buildings. With them the customs offieer 
looks for eontraband in trunks. The rays are used 
to determine the ways in which the constituent parts 
of crystals arrange themselves. The regular sequence 
in the frequency of certain X-rays when they origi- 
nate within different chemical elements disclosed the 
importance and meaning of atomic number, and told 
us how many elements remained undiscovered. I 
shall mention but one more thing in this connection 
and that is the very important discovery by Arthur 


Compton of a change of frequency suffered by these 


rays on reflection from electrons, work which gives 
us direct evidence of a change of momentum of a 
light quantum and has important bearing on the eor- 
puseular aspect of radiation. 

I can only allude in passing to the important in- 
fluence that physics has had and is having on the 
other sciences. 

The subject-matter with which physics deals is of 
such a basic character that it necessarily follows that 
new discoveries in our science find immediate applica- 
tion in the other sciences. Even our hypotheses and 
speculations are not without interest to them. The 
instruments and apparatus they use come from the 
physica] laboratory or are special adaptations of such 
apparatus. The compound microscope, for example, 
finds important use in every science. One may safely 
say that whole fields of biology and medicine are 
built around its revelations. 

Physics has a large problem in seeking to under- 


 gtand the universe. Experience has taught that most 


if not all of our so-called physical laws have only a 
limited range of validity. Physics must therefore 
have a broad vision, penetrating on the one hand to 
infinitesimal magnitudes and on the other stretching 
iis imagination to the infinite. 
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We have in recent years been much Concerned 
about radiation. This interest made it imperatiye 
that we know something more about the atom wher 
the radiation originates. We finally arrived at a Die. 
ture in which each atom is thought to be a miniatny, 
universe having parts separated by distances whic) 
compared to their size resemble the proportion, 
between the sizes and distances involved in our ow, 
solar system. Among these new worlds the physicis, 
wanders in spirit and seeks to learn what relations 
govern their actions. He strives especially to fing | 
where the atom keeps hidden those quantum package; 
of energy that are so characteristic a part of it. Why 
are these quanta of energy so closely associated with 
frequency? What does it all mean? There lies the 
mystery. 

In an aneient city of India stands what is often 
called the most splendidly poetie building of the 
world. It is the far-famed Taj Mahal, which was 
built by the emperor Shah Jahan as a final resting. 
place for his favorite wife, Mumtaz Mahal. One of 
the princes of India some years ago told me the fol- 
lowing story regarding it. When the mausoleum was 
being built the architect was authorized to embody 
in the structure some memorial to himself. He kept 
his own counsel and when the edifice was completed 
it was found that his memorial consisted in this— 
that whenever it rains from high up in one of the 
domes three drops of water fall in succession to the 
floor below. No matter how hard it rains or for how 
long, three drops and only three descend to bear 
testimony of the architect’s wisdom. For nearly 
three hundred years men have puzzled in vain to 
learn by what artifice this result was accomplished, 
and the secret still lies hidden within the marble 
masonry of that dome. 

In a like manner the Great Architect has so built 
the atoms of which the universe is composed that 
under excitation, regardless of its magnitude, radiant 
energy is given out in definite quanta. Men have 
labored for years to learn the seeret of the process 
but it still rests hidden within the atom. It is more 
than likely that a search of three hundred years will 
solve the mystery. A solution will, however, only 
open up new problems still more mysterious. The 
search is endless. The ultimate is ever beyond our 
grasp. The scientist works toward a final goal that 
he well knows ean never be reached, but this ~ 
makes the search more enticing. 

forests of this state. The farther I penetrated the 
more wonderful it all seemed. Had I ever come out 
on the other side I should have felt a keen disappoint- 
ment and loss. Most of the fascination would have 


disappeared. 
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The best laboratory does not always satisfy the 
needs of the physicist. He wishes to know how things 
pehave under greater pressures and at higher tem- 
peratures than those under his command. He goes 
to seek these conditions in the heavens. The aid of 
the astronomer is sought, since he is also _? for 
the very things we want to know. 

Let us enter a great observatory. We and in a 
mighty presence. The mysteries of unmeasured space 
lok down upon us. The greatest of telescopes, soon 
to be surpassed, has a light-gathering power nearly a 
half million times that of our eye. Aided by the 
cumulative action of the photographic plate it reveals 
for study in our own galaxy some forty billion 
burning suns. In these suns are in progress physical 
experiments on a scale incomparably more vast than 
we can here hope to imitate. The record of their prog- 
ress is being rushed into the object-glass of the tele- 
scope at the greatest speed the law allows, inscribed 
indelibly on a discredited ether. We stop to read the 
latest message from a certain nebula, and behold, our 
news is nearly a million years old, so long has our fleet 
and tireless messenger been on his way. How can our 
finite minds comprehend these immense stretches of 
space? Does space go on forever or does it have a 
definite but colossal limit? What are we, in all of this 
gigantic vastness? 

But one by one, the stars are giving up their secrets. 
We know much about their distances, their motions, 
their composition, their relative ages, their masses and 
sizes and densities. One as large as the whole orbit 
of Mars is as tenuous as a high vacuum. One, though 

gaseous, is more than two thousand times as dense as 
our most dense earthly substance—platinum. Aston- 
ished we may be, but we must not quarrel with facts. 
Some of the stars have surface temperatures of nearly 
20,000° C., and computed internal temperatures of 
40,000,000° C. This internal heat energy creeps to 
the surface whence as radiant energy it passes out 
into space. What is the source of this energy? 
That is an old problem concerning which there has 
been much speculation. Various answers have been 
proposed in the past. A new conception is now 
taking root that energy is so intimately related to 
mass that it is possible for one to be transformed into 
the other. It is supposed that under the extraordi- 
hary conditions of temperature and pressure in the 
interior of a star we are having such a direct trans- 
formation of mass into heat energy. Accordingly, 
the stars and our sun as well are losing their own 
substance in this process of radiation. The fact has 
been expressed by saying that our sun loses four 
million tons of heat every second. Even at this 
enormous rate of loss, so great is the mass of the sun 
that in the last billion years it would have radiated 
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away only 0.01 per cent. of itself. Such ideas as 
this strike deep at the meaning of our fundamental 
physical concepts. For a long time matter was 
supreme and indestructible. It was supposed to be 
made of impenetrable atoms. The space between 
them became permeated with caloric and with the 
light-bearing ether and with electric fluids. The 
caloric vanished into molecular motion, the ether got 
to be regarded as an unnecessary luxury, and the 
electric fluids condensed themselves into units of 
electricity, attached like leeches to the material atom. 
Not long since, the parasitic atoms of electricity con- 
sumed completely their material hosts, bringing the 
advent of the electrical theory of matter. According 
to this, all material is made up simply of the two 
kinds of electricity, the positive proton and the nega- 
tive electron. Are these then the ultimate entities? 
No. We must go at least one step farther. Recent 
experiments on the scattering of electrons by matter 
have shown that electrons have associated with them 
systems of waves. These waves are now on the way 
to sinking the old electron out of sight. Some scien- 
tists are led to think of electrons, now, as mere singu- 
larities in space, places where wave systems of infinite 
extent meet in the same phase. Others there are who 
would not leave us the comfort even of this indefinite 
picture of an electron. They seem to fear that if we 
draw any picture at all we are almost certain of 
putting something into it that does not belong there, 
and which later will hamper us in our race after the 
truth. 

And finally we are to contemplate the spectacle of 
the proton and electron dissolving into each other and 
reappearing in the form of radiant energy. What 
was their former substance is seattered to the ends 
of space. Since we have become accustomed to the 
wave aspect of electrons, this action need not surprise 
us greatly. 

And now that our glorious universe is slowly 
wasting away, we may again ask what is this radiant 
energy that is to be the end of all. We know that 
it is related to a frequency through a certain universal 
constant, designated as h. That is all we know, and 
that isn’t much. Still, it is a beginning. 

But must we lose our universe forever once it is 
gone? Is there no way to bring it back or still better 
to prevent its going? Millikan and Cameron by a 
recent pronouncement are showing a way out of our 
difficulty. They conclude that cosmic rays which they 
have been studying must originate in the cold regions 
of interstellar space. The rays are of such frequen- 
cies that they may consistently be supposed to arise 
from a union of electrons and protons into atoms of 
our well-known chemical elements. And how do the 


electrons and protons get out there into space? It is 
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supposed that they themselves are formed in the same 
region, somehow, by a condensation of radiant energy. 

In these cold regions, then, our material universe 
is thought to be rebuilding itself. Unfortunately, the 
complete process involves the absorption of heat at a 
cold source and its evolution in a hot region. We 
should have to disregard for this region, then, the 
second law of thermodynamics which has always held 
before us the sad specter of a universe in its final 
state, cold and dead. y 

Let us be frank and admit that in some of these 
speculations we are as yet skating on very thin ice. 

The leaning tower of Pisa has long been looked 
upon as a shrine for the physicist. Here Galileo 
started a new science by finding that different objects 
dropped from the top all reached the ground in the 
same time. Recently Italian engineers have discov- 
ered that the foundations of the famous building are 
watersoaked and weakened. Concrete is being in- 
jected into them to ensure the tower’s safety. 

The science of physics has been building a wonder- 
ful structure. With the passage of time we have 
added a wing here and a tower there. As we viewed 
the edifice from the outside we have admired its 
noble conception and its grand proportions. As we 
walked through its halls and chambers we rejoiced 
at the richness and splendor of their appointments. 

In recent years, however, some of our suspicious 
members began to dig around the foundations and 
discovered that the whole structure was built on 
sand. The breadth of the building is all that has 
kept it from showing a tilt long ago. The engineers 
have been getting their heads together to see what 
should be done. Much concrete has been injected 
into the sand, and yet all is not well. The funda- 
mental concepts of space and time and mass and 
energy have been carefully scrutinized. Under the 
pressure of this process, space first became somewhat 
warped. Now it has started to turn into a mathe- 
matical matrix. Time has lost some of its individ- 
uality, and mass and energy, as already stated, are 
thought to be related and mutually transmutable. 
The air is filled with speculations. We have even 
begun to wonder whether our finite minds are — 
to the task of a full understanding. 

The philosophers have become actively interested in 
cur foundation problem because they live next door 
on the same lot, and so our problem is also their 
problem. Not long ago the physicist was inclined to 
think that there is not much in common between 
physies and philosophy. Many felt that one was 
dealing with real things whereas the other was quib- 
bling over imagined niceties. Now those imagined 


niceties have loomed into importance, and we realize 
that involved in them somewhere may be elements 
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necessary for further advance. Here the two field, 
have come to overlap. The philosopher now taj, 
about relativity, and the physicist ponders over th, 
relation of sense impressions and objective reality, 

Some years ago during the heat of a discussion with 
one of my former colleagues, having exhausted wha 
arguments I had in defense of a stand I had taken, 
I was driven to say that somehow I felt the truth of 
my position from the very depth of my bones. Byer 
since that day these poor old bones of mine have beep 
carted from one end of this country to the other and 
exhibited unnamed for public ridicule. Well, I again 
need the support of those same bones and so I have 
brought them with me. 

The simple argument I wish to give is this. We 
all realize the fact that our knowledge of things exter. 
nal to us comes to us through our senses. I am ready 
to admit that the interpretation of our sense percep. 
tions is often faulty. It may be that only as a most 
plausible hypothesis can we assume there is really 
anything external to us which corresponds to our 
sense impressions. But when exact proof is lacking 
one may still have a conviction. So somehow deep in 
my bones I feel that there is a real world correspond- 
ing to our sense perceptions. I feel that out beyond 
my touch there is a real audience: I believe that Min- 
neapolis is a real city and not simply a city of my 
dreams. 

It is not surprising that the applications of science, 
spectacular as some of them are, should excite popu- 
lar interest. It is more significant that this interest 
extends to discoveries having at present academic 
value only. We do not wonder that X-rays created 
a great stir when discovered, because their application 
to surgery was immediate. It is remarkable, how- 
ever, that the theory of relativity should have caught 
the public fancy, and that to-day it becomes of interest 
as international news to announce that a renowned 
scientist is on the verge of a great ha: in theo- 
retical physies. 

The world is looking for new visions to serve as 
guiding stars, and physics is constantly supplying 
these new visions. Visions stir men to great effort 
and they lead the mind to a contemplation of eternal 
truths. In this sense physics is a great spiritual 
foree. Looking at the universe from its minutest 
detail to its infinite magnitudes we see amid the great 
complexity an order whose source we can not fathom. 
The knowledge that this law and order has served as 
a safe guide for science has had a steadying influence 
on mankind. Superstition has been dissipated. There 
is in the world a profound respect for physical laws. 
This respect has matured because the consequences of 
physical action are so sure and prompt and definite. 
In contrast, people constantly think they can evade 
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the laws of biology. They do not have full faith in 


F them because the consequences of these laws follow 


jess promptly and less definitely. 

There are some who believe that the great material 
advancement made possible by science has resulted in 
less attention being paid to the higher things of life. 

Some new evils have come, but these always accom- 
pany radical changes in the habits of people. We 
must learn how best to counteract them. So much 
has been added to the world in a short time that it 


| is difficult for us as yet to put each thing into its 


proper place. We shall have to learn to accommodate 
ourselves more quickly to new conditions. If neces- 
sary, we must, by education and organization, see to 
it that old activities of lasting value are not crowded 
out of our leisure hours by mere useless pleasures. 
The ways of the world have changed, but in the great 
essentials of life we have gone forward and not back. 
The millennium has by no means arrived. I believe, 
however, that there is now less selfishness and more 
love of man for man than ever before. Charity, 
though organized, is no less real, and more effective. 
Men have never given so freely for purposes designed 
for the common good. When tested by the measure 
of service placed before self, the world dominated by 
science is not found wanting. 

Dissatisfaction often arises because methods of 
getting things done have changed rather than from 
lack of accomplishment. The churches have learned 
to extend their influence by broadcasting their services 
by radio. They realize that if a human soul is moved 
to repentance by words enfering the home from space, 
the result is fully as valuable as it would have been 
were the message received amid the beautiful sur- 
roundings of a consecrated temple. Let those who 
decry the present, instead of railing at it, adopt its 
methods and use them for whatever noble ends they 
have in view. 

The tide of scientifie progress sweeps relentlessly 
on. It will engulf any who oppose its flow. The old 
world is gone, never to return. So long as men exist 
there will be those among them who will sacrifice all 
to search for truth, and there will be others who will 
apply new truths to their own ends and to the benefit 


of mankind. 
JOHN ZELENY 


UNIVERSITY 


BASHFORD DEAN 


1867-1928 
BasHrorp Dean, former curator of the department 
of arms and armor at the Metropolitan Museum of 
Art, New York City, honorary curator of the depart- 
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ment of ichthyology, American Museum of Natural 
History, and late professor of zoology, Columbia 
University, died on December 6, 1928, at Battle Creek, 
Michigan, aged sixty-one years. 

Bashford Dean was born in New York City, October 
28, 1867. His families on both sides were “Old 
Americans.” The Deans were of English and “Hol- 
land Dutch” derivation and had lived in the region 
of Tarrytown since before the Revolution, his paternal 
great-grandfather, John Dean, having been a captain 
in the American Revolutionary army. His mother’s 
family was of English and “French Huguenot” stock, 
of Yonkers and New Rochelle. 

His sister, Miss Harriet Martine Dean, states that 
his interest in armor appears to have originated when 
he was about five or six years old, when he saw a 
beautiful helmet in the residence of Carlton Gates, 
of Yonkers. This object fascinated him and he asked 
and received permission to examine it closely. It 
seemed to make a deep impression on him. Later, 
when he was about ten or eleven years old, the owner 
of the helmet died, and he attended the executor’s 
sale of the household effects and attempted to pur- 
chase the helmet, which to his deep disappointment 
was sold to some one else. He purchased, however, 
two very beautifully engraved daggers with scabbards, 
which he always treasured. In later years he made 
numerous unsuccessful attempts to trace and locate 
the helmet, which he felt was a very valuable one and 
to which he attributed his first interest in the subject. 

His interest in fishes began when he was about seven 
years old, through the influence of an old friend of 
his father’s, Professor Edward S. Morse, of Salem, 
Mass. At this time he made a drawing of a fish, 
showing the heart and blood vessels. 

He attended the College of the City of New York, 
where he came under the influence of Dr. John Draper 
and of Professor William Stratford, a noted teacher 
of zoology, being graduated in 1886 at the age of 
nineteen. He then entered Columbia College, where 
he studied geology and fossil fishes with Professor 
John Strong Newberry, whose labors on the Devonian 
fishes of New York and Ohio he was destined to carry 
on in later years. In 1890, at the age of twenty- 
three, he received the degree of Ph.D. from Columbia 
University, his dissertation being entitled “Pineal 
Fontanelle of Placoderm and Catfish,” the title indi- 
eating the thorough fusion of zoological and paleonto- 
logical concepts which characterized all his work. 

He began his teaching career in zoology immediately 
after his graduation in 1886, when he was appointed 
tutor in natural history at the College of the City of 
New York. At the same time he became an assistant 
in the New York State Fish Commission, for which 
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he prepared his first scientific paper, a report on the 
supposed fish-eating plant, Utricularia. Beginning in 
1889 he made special investigations for the United 
States Fish Commission of oyster culture in England, 
France, Belgium, Spain, Portugal, Italy and later in 


. Japan. Thus was laid the foundation for his remark- 


ably detailed knowledge of the languages, customs 
and countries of western Europe and of Japan, which 
was so useful to him both as a zoologist and as a 
persistent student of ancient arms and armor. At the 
same time he was a keen observer of the many biologi- 
cal stations at which he studied, and he wrote several 
papers on this subject. As early as 1890, when only 
twenty-three years old, he was appointed director of 


’ the Biological Laboratory at Cold Spring Harbor. 


In 1893 he married Miss Alice Dyckman, of the 
old Dyckman family of the northern end of Manhat- 
tan Island. She has ever been his steadfast and 


helpful consort in sickness and in health. His health 


was always more or less precarious on account of a 
delicate digestive system. In spite of this handicap, 
or possibly in part because of it, his will power, 
energy and output always amazed those who knew him 
best and bore him up in his immense labors and 
almost ceaseless travels. 

His success in all things was brilliant. As an 
artist his drawings of developing eggs and of ganoid 
and hagfish embryos had all the minute perfection 
and finish of the best J apanese work. His blackboard 
diagrams, drawn with amazing speed and often with 
both hands, never failed to arouse the enthusiasm of 
his devoted students at Columbia University, during 
the many years of his active teaching there. His 
own lithographie engravings adorned certain of his 
memoirs, while his line drawings contributed much to 
the value of his admirable and now classic text-book 
on “Fishes, Living and Fossil” (1895). 

As a student of the old Devonian fishes he edited 
Newberry’s memoirs and published a long and bril- 
hant series of his own. His studies on the Devonian 
sharks and on a development of the more archaic 
recent sharks produced important evidence in favor 
of the view that the pectoral and pelvic fins had 
arisen as fin-folds, like the median fins, as maintained 
by Thacher and others; this was in opposition to the 
famous theory of Gegenbaur, that the most primitive 
paired fins were the feather-like fins of the Dipnoan 
fishes, and that these in turn had arisen from carti- 
laginous rays attached to the outer sides of the gill 
arches. Professor Dean always opposed the view of 
Eastman and others that the Arthrodires were related 
to the Dipnoans, and much eritieal evidence recently 
brought to light by Stensiéd abundantly supports 
Dean’s position. 
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Before he became almost completely immersed j, 
the study of armor, Professor Dean had published a) 
important series of papers and memoirs on the embry. 
ology of the sturgeon, the garpike, the bowfin, th, 
California hagfish, and the chimeroids, or gilyo; 
sharks; but perhaps the greater part of his materia) 
including a large series of beautiful plates dealing 
with the early development of the Port Jackson shark 
remains to be worked up and published, it may be 
hoped, in his memory. 

The breadth and many-sidedness of Dean’s zoolog- 
ieal work is well shown in his Carnegie Institution 
memoir on “Chimeroid Fishes and their Develop. 
ment” (1906), in which he was able to settle for alj 
time the status of these curious forms as highly spe- 
cialized sharks rather than as intermediates between 
sharks and higher fishes. 

As curator of the Department of Fishes (1903- 
1910) in the American Museum of Natural History, 
Professor Dean, with his assistant, Dr. Louis Hussa- 
kof, planned and directed the installation of a series 
of mounted habitat groups, illustrating the life and 
habits of the ganoid fishes, namely, the spoonbill, the 
sturgeon, the garpike and the bowfin; also the group 
showing the spawning of the brook lamprey and many 
others. During this period also he and his staff in- 
stalled the synoptic exhibit of fishes and the “fossil 
aquarium,” containing life-like restorations of many 
of the fossil fishes of the Old Red Sandstone of 
Scotland. 

In 1910, owing to the pressure of other duties, 
Professor Dean resigned as curator of the department 
of ichthyology and was appointed by the grateful 
president and trustees of the museum as honorary 
curator of the department. It was in this period of 
his honorary curatorship that with the cooperation of 
his colleagues and assistants he was enabled to bring 
to a successful issue one of the greatest enterprises of 
his life, namely, the “Bibliography of Fishes.” This 
work began very early in his professional career 
(1890) in the form of an index to references to 
zoological papers on fishes, and by 1900 it included 
about twenty thousand cards. Through all the years 
of his extensive travels in Europe, of his duties in s0 
many directions, he and his coworkers kept adding 
to this index until it grew to colossal proportions. 
In 1910, he tells us “ . . . my index reached a critical 
stage in its development. It had become an unwieldy 
enterprise—too large to be carried on single-handed, 
yet too valuable to be abandoned. Then it was, at 
the instance of President Henry Fairfield Osborn, that 
the American Museum of Natural History happily 
came to my aid; it allowed me the help of a secretary 
for transcribing references and since then it has with 
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oreat generosity provided the means for editing and 
nlarging the work.’ 

Nor did he forget to record “certain private sub- 
griptions,” notably those of Mrs. Isaae Michael 
Dyckman and Mrs. Bashford Dean; these and other 
members of his family were always most willing 
to help forward any of his scientific or educational 
enterprises. The first volume of the bibliography, 
as enlarged and edited by Charles Rochester East- 
man, was published by the museum in 1916; the 
second volume in 1917; the third and most difficult 
rolume, including the great subject index, as extended 
and edited by Eugene Willis Gudger with the coopera- 
tion of Arthur Wilbur Henn, appeared in 1923. It 
is impossible to overestimate the usefulness of this 
system of keys to the vast treasury of knowledge of 
fishes. Fortunately, although Dean himself has passed 
on, the work on his bibliography is being continued 
and it is the intention of the museum to publish within 
a few years still another volume, covering the period 
since 1914, the closing date of the previous volumes. 

Professor Dean’s life-long pursuit of the subject of 
arms and armor will no doubt be treated in a special 
article by one of his colleagues in the Metropolitan 
Museum of Art, but the subject formed such an 
integral part of the man that it can hardly be 
neglected in this brief survey of his life. The parallel 
interests of zoology and armor often intertwined 
themselves in his career. At times the pursuit of the 
one aided the cultivation of the other, as when his 
search for the early stages of development of certain 
fishes of Japan gave him an opportunity to collect a 
remarkable series of Japanese arms and armor, or 
when his early studies on oyster culture in France, 
Belgium, Spain and Italy gave him the opportunity 
to visit some of the old castles where armor was still 
to be seen in its native setting. As a keen student of 
the evolution of the armored fishes of Devonian times, 
he was quick to perceive the striking analogies in the 
evolution of. human armor. In short, the study of 
armor was to him almost a branch of zoology. His 
first interest was always the determination of the 
chronological horizon and the country of origin of the 
individual piece. And to afford adequate compara- 


‘tive data for this subject he amassed thousands of 


sketches and notes, all classified and arranged after 
the fashion of the fish bibliography. Indeed a great 
bibliography of arms and armor, the crowning work 
of himself and his colleagues, is even now ready for 
publication. And just as he planned the habitat 
groups for the display of the old armored fishes in 
the Museum of Natural History, so did he plan and 
install the brilliant exhibition of armor in the Museum 
of Art. 

14 Bibliography of Fishes,’’ 1916, Vol. I, p. viii. 
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After this country entered the World War, he was 
appointed major in the Ordnance Department. He 
studied field conditions of trench warfare in Europe 
and was engaged in designing improved helmets and 
other special armor, when the sudden ending of the 
war set him free to resume his toilsome journeys in 
pursuit of collections of armor. Thus by his unceas- 
ing efforts the Metropolitan Museuzn collection finally 
rose to high rank (perhaps fourth) among the great 
collections of the world. 

Nor should we forget to record Dr. Dean’s service 
in reconstructing the Dyckman House and Park near 
the northern end of Manhattan Island. This was 
presented to the City of New York in 1916 by Mrs. 
Bashford Dean and her sister, Mrs. Alexander MeMil- 
lan Welch, in memory of their parents, Mr. and Mrs. 
Isaac M. Dyckman, who were descendants of a family 
that had lived on or near this property for about two 
and a half centuries. Dr. Dean and Mr. Welch 
rescued the house from dilapidation and restored each 
room with appropriate furniture and memorabilia of 
its former owners. 

At the time of his death he was actively interested 
in the plans for the development of the new Museum 
of the City of New York, which is designed to show 
the life of the inhabitants of Manhattan Island and 
vicinity from the earliest time to the present day. 

In recognition of his multifarious services to 
science, education and art, honors came to him from 
many sources. Thus the former Emperor of Japan 
on two different occasions bestowed upon him an 
inseribed silver saké bowl, in token of his gratitude 
for Dr. Dean’s services to Japanese ichthyology and 
armorial history. In 1910 he was made a Chevalier 
de la Légion d’Honneur. He was an active member 
of many American scientific and historical societies 
and corresponding or honorary member of the London 
and Mexiean zoological societies, of the Moscow 
Society of Naturalists and of the Paris Museum of 
Natural History. In 1923 he received the D. G. Elliot 
medal from the National Academy of Sciences in 
recognition of the great value of the “Bibliography of 
Fishes” to students not only of ichthyology but also 
of many branches of the biological and cultural 
sciences. 

On the next to the last night of Dr. Dean’s life 
many of his friends and colleagues, none knowing of 
his serious illness, attended a reception given in honor 
of himself and Mrs. Dean in the new Hall of Fishes 
in the Museum of Natural History. This hall he had 
years ago planned in outline, and for the last three 
years his devoted colleagues and successors have 
rejoiced to develop it in the spirit which he inspired 
in them. 
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In 1927, heeding at last the signs of waning endur- 
ance, Dr. Dean resigned from the curatorship of 
armor and was made a trustee of the Metropolitan 
Museum. But his ever creative spirit continued to 
renew itself. He designed, built and with his own 
hands decorated a high and noble Gothic hall con- 
nected with his residence at Riverdale, N. Y. In this 
he had begun to install his private collection of armor 
when the cord of life was snapped. The visitor who 
stands within this silent hall will be enabled to feel 
with him the somber but potent magic of old armor, 
that for so many years had sent him wandering over 
the earth. 

In conclusion we may safely affirm that Bashford 
Dean was always visualizing ideals in science and in 
art, but that he was never content merely to enjoy 
them himself, but labored with consecrated zeal to 
build them with imperishable art for the benefit of his 
friends. And his friends were all those with whom 
he came in contact. 

K. Grecory 

AMERICAN MUSEUM OF NATURAL HISTORY 


SCIENTIFIC EVENTS 


YELLOW FEVER IN AFRICA 


Dr. AvuGuste Perit, professor at the Institut 
Pasteur de Paris, who with Dr. Stephanopoulos was 
sent to Senegal, French West Africa, last winter to 
study the epidemic of yellow fever, has recently com- 
municated his observations to the Academy of Medi- 
cine. The first part of his report, as summarized in 
the Journal of the American Medical Association, is 
devoted to the memory of the eminent scientists who 
succumbed there to the disease: Stokes, Young and 
Noguchi. The death of Noguchi is all the more re- 
grettable because of the fact that the researches that 
he undertook have been abandoned, while all the 
monkeys inoculated by him have been allowed to die. 
They were valued at half a million francs. Further- 
more, the government of French West Africa has 
- issued an order prohibiting the inoculation of the 
monkeys of the colony for fear that they may become 
adapted to the virus, and that, on escaping, which is 
a frequent event, they may serve to spread the in- 
fection. Dr. Pettit made use of a species of monkey 
of the genus Macacus, brought from India, and ear- 
ried on his researches at the Institut Pasteur, using 
a virus from Senegal that was furnished him by Pro- 
fessor Sellards, of Harvard University. His first con- 
clusion is that the agent of yellow fever is not a 
spirochete, as Noguchi believed, but an invisible 
filtrable virus. That was the opinion advanced also 
by the Marchoux mission in 1903. This virus can be 
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inoculated into monkeys, and the sick monkeys gy 
cured by injecting into them the serum of a human 
being who has recovered from yellow fever, p, | 
Pettit succeeded in preparing an attenuated vir, 
that serves as an effective vaccine for the protectio, 
of monkeys. He has prepared 600 vials of this serum, 
which is a genuine protective and curative agent, }; 
remains to be discovered whether the serum of the» 
vaccinated monkeys will serve, in turn, as a vaccine 
for man. That is the problem with which Dr, Peiti 
is engaged at present, and in view of the results 
already secured, he feels that it is probable. His r. 
searches have been hindered through lack of monkeys, 
owing to an advance in price since they have bee 
used in Europe for testicular grafts, and the funds 
at the disposal of the mission are now inadequate, 


THE BRITISH INSTITUTE OF RADIOLOGY 


THE British Institute of Radiology opened its 1928- 
1929 session with an exhibition of apparatus and a 
presidential address at the Central Hall, Westminster, 
on November 17. 

The London Times reports that the exhibition, 
which is expected to become an annual event, illus- 
trates the rapid strides being made every year in the 
manufacture of equipment, improvements following 
each other with such rapidity as to render many forms 
of X-ray appliances obsolete within a very short pe- 
riod. The bulk of the exhibits are British, and the 
most notable feature of their latest improvements is 
the protection now afforded to the X-ray operator, 
whose risk of injury, it is claimed, has been much re- 
duced. Another device, by using more power with the 
tube at a greater distance from the film, enables a 
more accurate shadow picture to be taken. Of new 
ideas for enabling the doctor to handle a patient with 
greater facility there are many, including a combined 
operating and X-ray table, which has recently been 
introduced into one or two special hospitals. 

Dr. G. W. C. Kaye, in his presidential address, said 
the amalgamation of the institute and the Réntgen 
Society two years ago had left some minor difficulties 
to be surmounted, but with patience, good-will and 
tolerance the institute would presently find itself able 
to speak with an undivided voice on all things affect- 
ing its work and objects. To commemorate the work 
of its two great founders, Archibald Reid and Robert 
Knox, the council had named the lecture hall of the 
institute the Reid-Knox Hall. The membership, now 
800, was steadily growing, and he hoped it would 
reach 1,000 before his term of office closed. The insti- 
tute’s examination attracted an ever-increasing num- 
ber of candidates, and the “M. S. R.” was steadily be 
coming recognized as the hall-mark of the competent 
radiographer. 
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After a historical survey, Dr. Kaye turned to recent 
developments. He said the discovery that X-rays 
wuld be totally reflected at fine glancing angles made 
it possible to use ruled reflection gratings for the pro- 
duction of X-ray spectra, and so gave a new and fun- 
damental method of measuring X-ray wave-lengths. 
The method, had, moreover, proved invaluable for ex- 
ploration of the region of wave-lengths occupying the 
former gap between the ultra-violet and the X-rays. 
Interest in those long-wave X-rays had also been 
evinced in medical circles both for treatment and diag- 
nostie work. Low-voltage X-ray tubes with specially- 
transparent windows were now available. Inciden- 
tally, it would be a convenience to have a “handy” 
name for the “intermediate” rays. He had suggested 
that the term “W-rays” would complete the alpha- 
betical sequence between “U V-rays” (ultra-violet 
rays) and X-rays. 

At the other end of the scale, Coolidge’s recent ex- 
periments with cathode ray tubes excited by nearly a 
million volts were obviously paving the way to X-rays 
corresponding to the same order of voltages. Several 
laboratories in the United States possessed million- 
volt generators, and there was one in Britain at the 
National Physical Laboratory whick members would 
see at a demonstration. At Pittsfield the General 
Electric Company of America had attained to voltages 
of some five million. 

The science of radiology was now of world-wide im- 
portance, concluded Dr. Kaye. The manufacturer of 
radiological equipment no longer occupied the posi- 
tion of instrument maker, but had become a fully- 
fledged electrical engineer. 


THE BUREAU OF INDIAN AFFAIRS 


TraNsFeR to states of the activities of the Bureau 
of Indian Affairs dealing with education, medical at- 
tention and relief of Indians, a proposal made by the 
Department of the Interior, would be authorized under 
House Resolution 7031, which the House Committee 
on Indian Affairs has favorably reported to the 
House. According to the U. S. Daily, the committee 
says that the measure while not removing federal pro- 
tection from the Indians would authorize federal and 
state cooperation. 

The bill was introduced by Representative Leavitt 
(Rep.), of Great Falls, Montana, chairman of the 
committee, and is similar to H. R. 6075, introduced by 
Representative Kelly (Rep.) of Pittsburgh, Pa. The 
proposal has the approval of the Bureau of the 
Budget. 

Its purposes are set out in a letter, made publie by 
the committee, from the former Secretary of the 
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Interior, Hubert Work, to Chairman Leavitt, dated 
January 13, 1928, as follows: 


I have the honor to reply to your requests of Decem- 
ber 14 for reports on H. R. 7031 and H. R. 6075, both 
of which cover proposed arrangements for the transfer 
to states of activities of the Indian Bureau dealing with 
education, medical attention and relief of Indians. 
Inasmuch as the bills are identical in purpose and sub- 
stantially identical in language, it is felt that both may 
be covered in a single report. 

The principle underlying the proposed legislation is in 
agreement with my belief that the time has arrived when 
states directly interested in the civilization and advance- 
ment of Indians should begin to assume a greater degree 
of responsibility for Indian affairs, especially in the 
matter of directing the activities specifically mentioned 
in the bills under consideration. In several specific state- 
ments, including reports on legislation having the same 
general objective, introduced during sessions of the 
Sixty-ninth Congress, and in recent annual reports to the 
president, I have expressed this view. 

A number of states directly concerned have given indi- 
cations of a disposition favorable to the proposal and 
there appears to be little reason to doubt that their atti- 
tude in the matter be regarded as indicative of a general 
willingness on the part of the state authorities to assume 
further responsibility in the administration of Indian 
affairs. 

The proposed legislation has my approval and I recom- 
mend that it be enacted into law. 

Under date of January 4, 1928, the Bureau of the 
Budget advised that this report is not in conflict with the 
financial program of the president. 


In its report the committee states: 


For a number of years those constructively interested 
in the welfare of the Indians have been growing in the 
belief that it should be made possible for such states 
having considerable Indian population as have developed 
efficient agencies to deal with health and educational 
problems and to relieve distress among the indigent to 
give the benefit of such agencies to their Indian popula- 
tion as well as to the white. 

Already some states, notably Minnesota, are giving 
attention to the health of the Indians, not only for the 
sake of the Indians but for the protection of the people 
generally. Dr. Guthrie, the head of the Indian health 
work and a trained officer of the Bureau of Public Health, 
has testified to the great value of such cooperation. In 
many of the states the Federal government has been pay- 
ing tuition for the education of Indian children in the 
public schools, this over a sufficient period of years to 
demonstrate its unquestioned value. 

At its last session the Legislature of Wisconsin enacted 
a law authorizing the government to enter into contracts 
with the federal government for the education, health, 
relief of indigency and promotion of agriculture among 
Wisconsin Indians, thus leading the way for legislative 
enactments by such states as so desire to enable them to 
cooperate in like manner. 
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THE U.S. COAST AND GEODETIC SURVEY 


AND THE AMERICAN ENGINEERING 
COUNCIL 


THe American Engineering Council has announced 
that it will actively oppose legislation in Congress to 
transfer the geodetic work of the United States Coast 
Guard and Geodetic Survey from the Department of 
Commerce to the Department of the Interior. 

The council acted upon a report of its president, 
Arthur W. Berresford, who made an investigation of 
the situation, coming to the conclusion that there is 


little advantage and much potential disadvantage in 


the proposal. He states that: 


The Geodetic Survey is a division of the government 
activities, insignificant in numbers and cost (forty-five 
employees and $112,800 appropriation), but of major im- 
portance in performance and possibilities. 

Its ambition is the ultimate of exactness in its field, 
and therein its members may fairly be classed with those 
scientists who, in the fields of chemistry, electricity, light 
and other divisions of physical research, are striving to 
add te the world’s store of exact knowledge. Really 
precise work can be done only by men whose ambition it 
is, and who glory in the accomplishment achieved at the 
expense of painstaking in a degree which, to the average 
man, would be utter drudgery and a thing to be shirked. 

The Geodetic Survey is made up of such men. They 
are located where the necessity for such work as they do 
is understood and where it is of major importance, and 
where continuous and adequate recognition is given. 

It is no.criticism of the Geological Survey to say that 
these are not its standards. They should not be. Their 
work, from the surveyor’s viewpoint, calls for no such 
accuracy. 


It is the opinion of Mr. Berresford that while the 
work of both is based upon surveying, there is no 
actual relation between the work of the Geological and 
Geodetic Surveys. The work of both surveys can be 
coordinated when necessary, but the fact that both 
are land surveys is no reason for combining them. 
The work of the Geodetic Survey is only about 60 
per cent. completed and the present force must be 
retained. 


SCIENTIFIC NOTES AND NEWS 


Merrie Courter, professor of botany in the 
University of Chieago, died on December 24 in his 
seventy-eighth year. Since his retirement, Dr. Coulter 
has been botanical adviser to the Boyce Thompson 
Institute at Yonkers, N. Y. 


Henry B. Frnz, professor of mathematics and dean 
of the departments of science at Princeton University, 
died on December 21, at the age of seventy years. 
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Professor Fine suffered injuries from an antomohj, 
while riding a bicycle. 


Dr. Irvine Lanomurr, assistant director of tf 
General Electric Research Laboratory at Schenectady 
has been elected president of the American Chemie 
Society. 


Dr. Max PuiANncK, professor of physies at the Uni. 
versity of Berlin, has celebrated his seventieth birth. 
day. To commemorate this occasion his friends an4 
colleagues have founded a gold medal to be awarded 
for distinguished work in theoretical physics. 


Dr. E. D. Aprian, lecturer on physiology at Can. 
bridge, has been appointed one of the Foulerton pr- 
fessors of the Royal Society in succession to the late 
Professor Starling. 


Tue Pennsylvania Society of New York has cop. 
ferred its gold medal on Dr. William W. Keen, of 
Philadel phia. 


Proressor ArtHur H. Compton, of the University 
of Chicago, has been awarded the gold medal of the 
Radiological Society of North America for his studies 
of the nature of X-rays, the work which won him the 
Nobel prize. 


Tue Perkin Medal meeting of the Society of Chen- 
ical Industry, the American Chemical Society, the 
Société de Chimie Industrielle and the American 
Electrochemical Society will be held on January 4, | 
when the medal will be presented to Mr. Eugene C. 
Sullivan. An informal dinner, at 7 P. M., will pre- 
cede the meeting, after which the following program 
will be presented in Rumford Hall of the Chemists’ § 
Club at 8:15 P. M. “Early Days of the Medallist,” 
Alfred H. White; “Accomplishments of the Medal- 
list,” Dr. Arthur L. Day; Presentation of Perkin 
Medal, Dr. William H. Nichols; Acceptance speech, 
Eugene C. Sullivan. | 


Ar the annual meeting of the New York Academy 
of Sciences the A. Cressy Morrison prize of $500 was 
awarded to B. P. Gerasimovie, of the Harvard Col- 
lege Observatory, and Donald H. Menzel, of the Lick 
Observatory, for a thesis on “Subatomic Energy and 
Stellar Radiation.” A second prize of $250 was 
awarded to Herbert Ruckes for a paper on “Truss 
and Arch Analogies in Chelonian Osteology.” 


THE honorary degree of doctor of science was ¢on- 
ferred on Dr. James W. McBain, professor of chem- 
istry in Stanford University, by the University of 
Bristol this summer when he was in England. Pr0- 
fessor McBain had been on the faculty of that un- 
versity for twenty years, during the last seven of 
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B ich he held the Leverhulme chair of physical chem- 


istry: 

BeLoit COLLEGE conferred the degree of doctor of 
gience on Roy Chapman Andrews, who graduated 
from the college in the class of 1906, on the occasion 
of the convocation exercises on December 18 in recog- 
nition of his explorations in Asia. 

Tus New Zealand Institute has awarded its Hector 


medal and prize for 1928 to Professor D. M. Y. Som- 
merville, of Victoria University College, Wellington, 


for his mathematical work as a whole and for his in- 


vestigations in non-euclidean geometry. 


Tue title of doctor of natural history has been con- 
ferred on Boris III, King of Bulgaria, by the Uni- 
versity of Sofia, in recognition of his work on the 
fauna and flora of the country. The king’s palace is 
said to house one of the finest museums in the Balkan 
states. 


Lorp RAYLEIGH has been appointed a trustee of the 
Beit Memorial Fellowships for Medical Research in 
succession to the late Lord Haldane, who died on 
August 19 last. 


Str Freperic Stupart, director of the Meteoro- 
logical Service of Canada, whose headquarters are in 
Toronto, will retire on January 1 after forty years’ 
service, 


Dr. L. L. Van SuiYKE, who recently retired from his 
position as chief in research in the division of chem- 
istry of the New York Agricultural Experiment Sta- 
tion at Geneva, New York, will spend the coming year 
in Honolulu. 


Dr. Gregory Brett, mathematical physicist of the 
department of terrestrial magnetism of the Carnegie 
Institution, has been assigned to carry out work for a 
year in atomic physics in various laboratories and uni- 
versities of Europe. 


Because of the pressure of his present executive 
duties, Dean Theodore J. Bradley, of the Massachu- 
setts College of Pharmacy, is compelled to relinquish 
the chairmanship of the Pharmaceutical Syllabus 
Committee, after many years of service in the posi- 
tion. Professor John G. Beard, of the University of 


s North Carolina, has been unanimously elected as the 


hew chairman of the committee and immediate steps 
will be taken to proceed with the eqenennes of a 
fourth edition of the syllabus. 


Dr. Louise Strantey, chief of the Bureau of Home 
Economies of the U. S. Department of Agriculture, 
known for her scientific investigations in nutrition, 
has been appointed an official representative of the 
Department of Agriculture on the American Stand- 
ards Association. 
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Leon B. Reynowps, professor of hydraulics and 
sanitary engineering at Stanford University, was 
elected president of the California Sewage Works 
Association, at a recent joint meeting of the asso- 
ciation and the League of California Municipalities. 
Professor Reynolds was a delegate to the latter from 
the city of Palo Alto. 


Art the recent anniversary meeting of the Royal 
Society Sir Ernest Rutherford delivered the presiden- 
tial address, discussing the present state of experi- 
mental knowledge in regard to the possibilities of 
producing very high-frequency radiation of the X-ray 


type. 

Dr. HERMANN JOSEPH MULLER, of the department 
of zoology, of the University of Texas, lectured be- 
fore the Franklin Institute, Philadelphia, on De- 
cember 19, on “The Enigma of the Gene and of its 
Mutation.” 


Dr. CHartes H. Herty addressed the West Vir- 
ginia Alpha Chapter of Phi Beta Kappa, West Vir- 
ginia University, on Décember 5. 


Dr. E. M. Cuamort, professor of chemical micros- 
copy at Cornell University, recently lectured before 
the Northeastern section of the American Chemical 
Society on “The Advantages of Microscopy to the 
Chemist.” 


ProressoR HaruaN True Stetson, of the astro- 
nomical laboratory of Harvard University, gave an 
illustrated lecture on “Sunspots and Correlated Phe- 
nomena” before the Brown Chapter of the Society of 
Sigma Xi on the evening of December 19. The lee- 
ture was given at the physical laboratory in Wilson 
Hall, Brown University, and was open to the public. 


Proressor F’, p’HERELLE, of Yale University School 
of Medicine, gave a Mayo Foundation lecture at 
Rochester on November 15, on “The Phenomenon of 
Recovery.” 


Franz X. SHarrer, director of the Museum of 
Natural History of Vienna, will lecture at the summer 
session of the University of California in 1929. His 
subjects are geology and paleontology. 


Dr. ALBERT BRACHET, of the University of Brussels, 
visiting professor for the Commission for Relief in 
Belgium Educational Foundation, known for his work 
on heredity and embryology, delivered a series of 
three lectures at the University of California on De- 
cember 17, 18 and 19. 


THe University of Chicago has announced that Dr. 
Heinrich Poll, professor of anatomy at the University 
of Hamburg, Germany, lectured at the Albert Mer- 
ritt Billings Hospital, December 20, at 4:30 P. M., 


ile 
he 
f 
| 


§42 SCIENCE 


on “Adrenalin, Insulin and Sex Hormones from the 
Viewpoint of their Interrelationship.” 


Frank SarGent Horrman, Archibald Spencer pro- 
fessor emeritus of philosophy at Union College, where 
for thirty-three years he was a professor, died on 
December 21, at the age of seventy-six years. 


Hector CLarE CAMERON, emeritus professor of 
clinical surgery in the University of Glasgow, died on 
November 22, aged eighty-six years. 


THE annual general meeting of the American Philo- 
sophical Society will be held on April 18, 19 and 20, 
1929, beginning at 2 P. M., on Thursday, April 18. 


At the recent meeting in New York City of the 
Middle Atlantie Fisheries Association, W. F. Morgan, 
Jr., was reelected president and Sol Broome was re- 
elected secretary. Frank B. Coates was elected vice- 
president and Jerome L. Stewart, treasurer. The con- 
vention was coneluded with a dinner at which Com- 
missioner O’Malley and Deputy-Commissioner Lewis 
Radcliffe were guests of honor. 


Nature reports that delegates from forty nations 
recently attended in Paris an International Confer- 
ence for the Limitation of Exhibitions, when a con- 
vention was signed agreeing to limit the number of 
general long-period exhibitions which are officially 
recognized to once in ten years at the least in the 
same country and once in two years at least in all 
countries. Special exhibitions confined to one trade 
or industry are limited less strictly. The convention 
does not apply to any exhibitions which do not seek 
official recognition or to sample fairs such as that of 
Lyons or the British Industries Fair. Great Britain 
was represented by Sir Edward Crowe, the new 
Comptroller-General of the Department of Overseas 
Trade; Mr. J. R. Cahill, of the British Embassy, and 
Lieutenant-Colonel Cole, of the Department of Over- 
seas Trade. The delegates were accompanied by Mr. 
Guy Locock, of the F. B. I.; Mr. R. B. Dunwood, of 
the Association of British Chambers of Commerce, 
and by Mr. L. A. de L. Meredith, of the Department 
of Overseas Trade. 


Tue first Congress of the Pan-American Medical 
Association opened at Havana on December 22. It is 
hoped that the congress will promote good-will and a 
better understanding between English and Spanish- 
speaking medical men. Five days of business sessions 
and two of sightseeing and entertainment have been 
planned by the Cuban organizing committee. All 
meetings and conferences are being held at the Havana 
Academy of Sciences. A special campaign is being 
made to bring the leading physicians of the interior 
to Havana for the week’s congress. Special excur- 
sion trains are to be run on the opening and closing 
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days of the conference. Among the speakers yj] he 
Drs, Edward Hume, director of the New York Pog. 
graduate Medical School and Hospital; J. J, Valey. 
tine, Gardner R. Ridlow, W. E. Weeks, president o¢ 
the Society of Tropical Medicine; J. Eastman She. 
han, and Harold S. Vaughan, Samuel J. Kopensky 
and Lee M. Hurd, all of New York, and Dr. Willian 
J. Mayo, of Rochester, Minn. 


THE International Congress of Tropical Medicing 
and Hygiene, arranged by the Egyptian government jp 
connection with the centenary celebrations of the 
Faculty of Medicine at Cairo, met in Cairo op 
December 15. Sectional meetings were held in con. § 
nection with the following subjects: Anatomy and 
anthropology, physiology, pathology, bacteriology, 
pharmacology, parasitology, forensic medicine, phar- 
macy and dentistry. Meetings, including operations 
and demonstrations, will take place in connection 
with: Surgery, medicine (tropical diseases), gyne. 
cology, ophthalmology, radiology, ear, nose and throat 
diseases, children’s diseases, skin and venereal dis. 
eases. The work of the congress was carried on in the 
following sections: Tropical medicine (ineluding dis- 
eases of children), tropical surgery (including gyne- 
cology), tropical ophthalmology, tropical hygiene and 
sanitation, parasitology, pathology and bacteriology. 
Papers and addresses were read in Arabic, English, 
French, German and Italian. During the congress 
the foundation-stone of the new hospital and medical 
school to be built in Cairo was laid by King Fuad 
on the northern part of Roda Island, in the Nile. 
The president of the Royal College of Surgeons, Sir 
Berkeley Moynihan, presented the diploma of honor- 
ary fellowship to Dr. Aly Bey Ibrahim at the congress. 


THE ninety-seventh annual meeting of the British 
Medical Association will be held in the latter part 
of July, 1929, in Manchester, under the presidency of 
Dr. Arthur Burgess, professor of clinical surgery in 
the Victoria University of Manchester. The clinical 
and scientific work of the meeting will be divided 
among nineteen sections, 


WE learn from Nature that it has been decided that 
the eighty-eighth annual general meeting and the an- 
niversary dinner of the Chemical Society shall be held 
in Leeds on Thursday, March 21. It is the desire of 
the council to make this a special occasion for a gen- 
eral gathering of chemists and those associated with 
chemistry in the north of England, and in oxder that 
these meetings may be representative of all branches 
of chemistry and chemical industry, the local sections 
of the Society of Public Analysts, the Institute of 
Chemistry, the Society of Chemical Industry, the 
Society of Dyers and Colourists, and the Coke Ove 
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yanagers’ Association are cooperating. The annual 
general meeting will be held in the University of Leeds 
on Thursday, March 21, and the anniversary dinner 
yill take place in the Town Hall, Leeds, the same 
evening. The Railway Clearing House has granted 
facilities by which those attending the meetings will 
be able to travel from all parts of Great Britain to 
Leeds at the reduced rate of an ordinary fare and 
one third for the double journey. 


Tue Metropolitan Life Insurance Company has ap- 
propriated $10,000 for the study of influenza. The 
study will be conducted by the company’s influenza 
commission, of which Dr. M. J. Rosenau, professor of 
preventive medicine and hygiene in the Harvard 
Medical School, is chairman. The commission was 
formed originally to help combat the influenza epi- 
demic of 1918 to 1919. 


UNIVERSITY AND EDUCATIONAL 
NOTES 


A art of $500,000 has been made to Washington 
University for an institute for research and study of 
eye, ear and nose diseases as a memorial to Oscar 
Johnson, one of the founders of the International 
Shoe Company. The institute will be under the direc- 
tion of Dr. Harvey J. Howard, formerly director of 
the eye department of the Rockefeller Medical School 
in Peking. Teaching will be directed by Dr. Lee Wal- 
lace Dean, formerly dean of the medical school at the 
University of Iowa. 


Dr. Jacop Goutp ScHurMAN, American Ambas- 
sador to Germany, presented to Heidelberg University 
on December 18 a gift of more than $500,000 from 
friends of the university in the United States. Dr. 
Schurman was made an honorary citizen of Heidel- 
berg, where a half century ago he entered the uni- 
versity as a student. 


Trustees of the Rockefeller Foundation have 
placed $170,000 at the disposal of the University of 


| Utrecht to establish a school of physiology. 


THERE has been completed and oceupied at Iowa 
State College a new building for dairy industries, 
which with its equipment cost $500,000. It was for- 
mally dedicated on November 14. 


Hvueu M. Henton, formerly assistant professor of 
metallurgy and mining at the Washington State Col- 
lege, has become associate professor of metallurgy at 
the Alaska Agricultural College and School of Mines. 


Dr. WerNER GERLACH, of Hamburg, has been called 
; a professorship of pathology in the University of 
alle, 


SCIENCE 


643 


Dr. Oscar B. Muenca has accepted the position of 
head of the department of chemistry and physics of 
New Mexico Normal University, East Las Vegas, New 
Mexico. 

Proressor Portzi, of Prague, has succeeded Pro- 
fessor Wagner-Jauregg as head of the psychiatric 
clinic at Vienna. 


DISCUSSION AND CORRESPONDENCE 
PYREX GLASS AS A RADIUM CONTAINER 


Recentiy Dr. L. F. Curtis described in Nature 
(Vol. 120, p. 406, 1927) his experience at the Bureau 
of Standards in using pyrex glass to store a solution 
of radium salt containing 140 milligrams of the ele- 
ment. After a year and a half of use he found « net- 
work of fine cracks developed in the glass container 
above the water-line, which were therefore attributed 
to the effect of alpha ray bombardment. The flask 
was otherwise intact and had remained gas tight. 

Having just previously prepared in this laboratory 
a system in pyrex glass for the collection of radon 
(emanation) from a solution of chloride containing 
265 milligrams of radium element, it was decided to 
attempt to employ pyrex for one year—with all due 
safeguards in ease of its failure. 

The experiment, which has been completed without 
accident, confirms Dr. Curtis’s results in every respect. 
The object of the present note is to give some addi- 
tional details which may be significant in interpreting 
the effect 

Not only was a longitudinal system of fine closely 
spaced cracks developed in the upper part of the 250 
ce flask in the area extending for an inch below the 
neck, but larger cracks less frequently spaced ex- 
tended longitudinally downward exactly to the water- 
line (the flask was half filled) which were crossed by 
large transverse cracks extending almost continuously 
around the flask. Just below the neck (one half inch 
in diameter) and also near its top where it was con- 
stricted to connect with quarter inch tubing lead- 
ing to the purification system, spiral cracks had 
formed, passing several times around the tube with 
reguiar spacing of about 1 mm. 

From inspection of the system, the writer concluded 
that the cracking was probably due to the gradual 
relief of preexisting strains in the glass, by a process 
of expansion under alpha radiation. The expansion 
may have been caused or assisted by chemical action 
produced in the glass by alpha rays, such as the de- 
composition of water. On the other hand, ordinary 
soda-lime glass which also contains water does not 
erack, and presumably, therefore, does not contain 
strains to the same degree. It should be mentioned 


that there is some evidence of incipient scaling on the 
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inner glass wall accompanied by interference colors, 
which has suggested to others that the forces might be 
those of contraction rather than expansion, and prob- 
ably produced by, rather than merely relieved by, 
alpha ray bombardment. 

‘Two factors seem to control the process, intensity of 
radiation and degree of strain. For example, the 
walls of the connecting tubing showed no cracks, on 
account of the smaller volume of radon contained per 
unit of area, but nevertheless careful examination dis- 
closed a single erack at a point where a joint and 
again where a bend had been made, both at points of 
extra stress. 

A few of the larger cracks had come all the way 
through the wall to the surface, although the alpha 
rays penetrate only about .002 mm. 

For future radium collection an ordinary glass flask 
has been substituted. The graded joint to the rest of 
the pyrex system is kept covered by mercury, except 
during actual collection, to avoid prolonged exposure 
to alpha rays. 

Both Rutherford and Mme. Curie long ago found 
that fused silica is not a suitable container for radium, 
owing to its eracking. It is, therefore, interesting 
to find this same quality in glass of high silica content 
but not in ordinary glass of lower content. 

S. C. Linp 


ScHOOL OF CHEMISTRY, 
UNIVERSITY OF MINNESOTA 


A NEW TERM FOR THE 10-* CENTIMETER 
UNIT 

One of my favorite indoor sports consists in attend- 
ing meetings of societies devoted to the physical 
sciences, and listening to the pronunciation by differ- 
ent speakers of the Swedish word angstrom, used to 
designate the 10-°* em unit. Although the correct 
sound is something like awngstrem, at least 75 per 
cent. of American scientists, including not a few Nobel 
prize winners (of all people!), shift the vowels and 
render it engstrawm. In print this word also suffers, 


being sometimes spelled with a simple a, and some- 


times even with e. Some organizations have indeed 
adopted a.u. as the official abbreviation, thus obscur- 
ing its derivation. 

One way to deal with this situation would be to 
obviate entirely the necessity of using the word, and 
the proposal is therefore made here that units of 10-* 
em be given a new designation, namely atom-meter, 
with the abbreviation am. 

The following advantages are possessed by the pro- 
posed symbol. It is one character shorter than the 
widely used a.u., yet differs from this so little that 
substitution of the one for the other could be carried 
out with a minimum of misunderstanding. It does 
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not commit an error in transliteration, but starts With 
the same vowel as the word for which it stands. Ang 
it fits into the international series of designations for 
units of length, adding to the series km, m, dm, cm, 7 
and mm one more roman-character abbreviation, 


Epq@ar T. Wuerry 
WASHINGTON, D. C. 


THE EXCELSIOR GEYSER, YELLOWSTONE 
NATIONAL PARK 


In an article describing a new geyser in Yellow. 
stone National Park? it is stated that the old Excelsior @ 
Geyser has been extinct since 1888. 

In the summer of 1890 I was directed by Profes- 
sor Richard Rathbun, in charge of scientific investi- @ 
gation of the U. S. Fish Commission, to join Pro- § 
fessor S. A. Forbes in a survey of the lakes and 
streams of Yellowstone National Park. 

We arrived at Cinnabar on the seventeenth of July 
and spent our first night in the park in camp at 
Swan Lake Basin, about four miles from the Mam- 
moth Hot Springs Hotel, a short distance south of 
“Golden Gate.” The following night we camped on 
Canon Creek, a small tributary of Gibbon River. 

At about 8:30 on the morning of the nineteenth 
we reached what our guide, Elwood Hofer, called 
Teton Hill, so named, he said, because the Teton 
Mountains were here visible. The Lower Geyser 
Basin lay at our feet, and one peak of the Tetons 
could be seen far to the south. At one point a col- | 
umn of steam was rising which we estimated to be 
from eight hundred to one thousand feet in height. 
Hofer identified this steam as coming from Excelsior 
Geyser, which he said had been inactive since 1888. 

Two hours and a half later we arrived at the Ex- 
celsior Geyser and learned that there had been erup- 
tions in the night and morning and that the steam 
which we had seen from Teton Hill had risen from 
the last eruption. Here, also, Hofer’s statement 
that the geyser had not been active since 1888 was 
confirmed. 

On August 18, Professor Forbes and I were col- 
lecting on Fire Hole River from the Upper to the 
Lower Geyser Basins. The following extracts from 
notes made at the time may not be without interest 
in this connection. 

At the bridge just below Riverside Geyser, the 
temperature of the water, eighty feet down stream 
from the bridge, near shore on the geyser side of the 
stream, before the eruption was 17° C. During the 
eruption it rose to 21°. At the center of the stream 
before eruption it was 15°, during eruption 16°; on 
the opposite side before eruption 15°, during eruption 


1 Science Newsletter, August 11, 1928, p. 76; SCIENCE, 
August 17, 1928, p. xii, of Science Supplement. 
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yo change. A few minutes later the temperature of 

ihe middle and opposite sides of the stream was 16°, 

o the geyser side 17°. 

At the foot-bridge, one hundred yards down 
dream from the overflow of Excelsior Geyser, 
jortly before an eruption took place, the tempera- 
re of the water on the geyser side in shallow 
water was 35°. A little farther out in deeper and 
swifter water, 32°; on the opposite side near shore 
9°, Here the water was unmixed with geyser water 
and the bottom was dark colored. Where warm water 
runs the bottom is lighter colored. Soon after these 
temperatures were taken there was an eruption of 
the geyser, when a large flow of boiling hot water 
entered the stream. Immediately after the eruption 
near the geyser shore the temperature was 55° at the 
point where it had been 35° before the eruption. On 
the opposite side of the stream near shore there was 
n0 change of temperature. 

Life, both animal and plant, had been killed by 
the hot water in the center and on the geyser side of 
the stream for a distance of probably as much as a 
half mile down stream. On the opposite side of the 
stream neither animal nor plant life had been af- 
fected by the hot water. For example, tubes of 
caddis-fly larvae, built of pine needles, and suggest- 
ing the stick-chimneys of log-cabin days, were abun- 
dant on stones everywhere on the bottom of the stream 
from shore to shore. The larvae in tubes on the side 
of the stream opposite the geyser were living and 
active. Those in the middle of the stream and on the 
geyser side were dead. 

Some idea of the immense volume of water which 
enters the Fire Hole River from Excelsior Geyser 
may be formed when it is noted that the stream at 
this point is nearly one hundred feet wide, with an 
average depth of some eighteen inches and with a 
swift current. 

Some fifteen or twenty minutes after the eruption 
the warm side of the stream had cooled down to 23°. 

Epwin Linton 

ZOOLOGICAL LABORATORY, 

UNIVERSITY OF PENNSYLVANIA 


INTERMITTENT VISION 


In Scrence for October 26, Dr. Harry S. Gradle 
asks for an explanation of phenomena which he ob- 
served as a passenger on the air mail. In a later 
issue of Science Professor Gaehr and Mr. Packard 
deseribe phenomena which they believe to be of the 
same general class. In explanation of the phenomena 
described by Dr. Gradle I have the following com- 
ments to offer: 

(1) When successive impressions are given to any 
Portion of the retina at a rate which produces a fused 
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or continuous sensation, a quick lateral movement of 
the eye causes momentarily a resolution of the fusion 
into the component sensations. For example, if blue 
and yellow sectors are combined to gray on a rotary 
color mixer, a quick movement of the eye momentarily 
resolves the gray surface into the component blue 
and yellow sectors. The reason for this is obvious. 
The movement of the eye momentarily interrupts the 
succession of the impressions on any given portion 
of the retina, therefore the combination of impres- 
sions is prevented and the components are sensed as 
separate. This resolution of the fusion into its com- 
ponent sensations can be produced in other ways 
which interfere with the succession of impressions on 
the same portion of the retina, e.g., by moving a 
pencil or light wand rapidly back and forth between 
the eye and the rotating disk near to the surface of 
the disk, by rotating a sector or sectors in front of 
the disk, ete. From these considerations we would 
expect the blades of the propeller to become momen- 
tarily visible when a quick lateral movement of the 
eye is made. 

(2) The rate of succession needed to give a uni- 
form, continuous sensation varies from the center to 
the far periphery of the field. Over portions of ‘he 
peripheral field a more rapid rate of succession is 
needed to obliterate all trace of separateness of im- 
pression than is required at the center of the field. 
Over such portions of the field one would expect there- 
fore to see the blades of the propeller in a flickering 
succession when the rate of rotation is sufficiently 
high to produce a fused or continuous impression at 
the center of the field. These conditions would apply 
to Dr. Gradle’s observation in case an excentrie fixa- 
tion was taken and held. 

(3a) With a far fixation and relaxed accommoda- 
tion the size of the pupil is increased, the amount 
of the increase varying with the intensity of illumina- 
tion present. An increase in the size of the pupil 
would cause a proportionate increase in the amount 
of light entering the eye. With increase of intensity 
of light the rate of speed of succession needed to give 
a continuous impression is greater. An increase of 
intensity of light due to an expanded pupil should 
therefore tend to resolve a continuous impression into 
a flickering succession of impressions, (b) An in- 
crease of intensity of light also causes an increase in 
the difference in sensation aroused by two surfaces 
of a given difference in coefficient of reflection. This 
would tend to increase the visibility of small and 
shadowy physical differences in the field in objects 
not near the threshold of acuity. 

(1) and (2) above are based on direct experimental 
evidence. (3) is an inference from experimental data 


at my command. 
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From the descriptions given it is not clear that the 
phenomena described by Professor Gaehr and Mr. 
Packard are of the same class as those described by 
Dr. Gradle. A momentary appearance of the spokes 
of a rapidly rotating wheel which might be described 
as stationary may be caused by an eye movement, 
voluntary or involuntary, in which case the explana- 
tion falls under (1) given above. It is possible, how- 
ever, that there is presented here a special case of a 
phenomenon which has been variously called the Pur- 
kinje after-image, Bidwell’s ghost, recurrent vision, 
ete. The variations in this phenomenon which may be 
produced by varying conditions are well known to be 
numerous and complicated and the pulses of sensation 
which occur are at least remotely suggestive of the 
possibility of stroboseopie effects. 


C. E. Ferree 
WILMER OPHTHALMOLOGICAL INSTITUTE, 
THE JOHNS HOPKINS MEDICAL SCHOOL 


QUOTATIONS 


THE MINIMUM LIVING SALARY OF THE 
PROFESSOR 

A RECENT contribution to ScrencE presents for in- 
spection the budgets of 50 per cent. of the married 
members of the University of California faculty. The 
schedules of nimety-six householders were available. 
The average family consisted of 3.5 persons, and the 
expenditure of this fractional group averaged $5,000 
per annum. 

Needless to say, salaries alone did not provide this 
amount: indeed, in three quarters of the cases sal- 
aries did not pay for the goods and service regarded 
as necessaries. Seventy-five per cent. of the faculty 
families had to supplement the professional wage 
with other earnings. The mean cost of living for the 
ninety-six households proved to be $5,511.77; gen- 
erally speaking, the professors spent $7,000 and the 
instructors $4,000. 

To summarize: These families, at every income 
level, spent 17 per cent. of their budget on food, 17 
per cent. for shelter, 9 per cent. for clothes (in 40 per 
cent. of the eases the wives spent less than their hus- 
bands), and for the items of investments, automobiles, 
health, recreation and dependents outside the home 
an average of one fourth to one third of the total ex- 
penditure; 57 per cent. had automobiles, one third had 
dependents outside the home. House operation took 
13 per cent., though no family living on less than 
$6,000 had full-time domestic help. Education took 
1.5 per cent. of the total; church, charity and tobacco 
absorbed less than 1 per cent. The standard and cost 
of living diselosed in this article are minimum for 
professional men; $5,000 was the minimum cost of 
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health and decency, yet in most cases it was obtained 
only by extraordinary exertions. 

These are home truths for members of the teaching 
profession, but they apply with only slightly dimip. 
ished force to members of other professions and to 
married graduates from two to twelve years out of 
college who have not yet had time to become estab. 
lished in their calling. The salaries of young men in 
any profession have shown little or no response to the 
increasing cost of living. And, to make up the deficit, 
the wage-earning wife is, at best, a happy accident, 
For young couples, whether in the teaching profession 
or not, the problem of how to live on $5,000 a year— 
with a household of three and a half persons more or 
less—has never been more acute. There is some com- 
pensation perhaps in the fact that professors and, as 
one might say, other men of parts are in the same 
boat, but no comfort at all in the reflection that Mr. 
Ford and other high-paying industrialists, by raising 
the standard of wages, have boosted the cost of living 
and made the going even rougher than usual for the 
poor professional man. Even worse off, probably, are 
the hundreds of thousands of Americans who are em- 
ployed in unskilled, non-unionized occupations and 
have no opportunity to increase their incomes.—The 
Harvard Alumni Bulletin. 


SCIENTIFIC APPARATUS AND 
LABORATORY METHODS 


AN EGG SHELL VALVE 


DurinG and since the World War more research 
has been done upon the various phases of the physi- 
ology of the respiratory system than in all the 
previous history of physiology. In the study of 
many respiratory phenomena it has been found neces- 
sary to control the direction of air currents by means 
of valves. Even though a considerable number of 
types of valves has been described for this purpose, 
the writer wishes to present another which has proved 
quite satisfactory. The valve itself consists of the 
dried shell of a hen’s egg which has been rendered 
impervious to water by several coats of celluloid 
cement. y 

After opening the large end of the egg to remove 
the contents the shell is thoroughly dried, eoated sev- 
eral times with a cement made from celluloid dissolved 
in acetone or other nitro-cellulose produet, dried and 
trimmed with small scissors to the shape shown in 
Figure 1, B. Any rough edges may be repaired by 
binding with lens paper moistened with the cement. 
The shell is then fitted with an aluminum wire stem 
and a cork counterpoise as shown in the figure and 
is ready for use. 
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Cork stopper. This allows for convenient examination and 
adjustment. 


Shell 


Wire 


c 4 
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The valve chamber, Figure 1, A, consists of a short 
length of nickeled brass pipe cut from what plumbers 
designate as a two-inch tank L. This pipe is fitted 
with two brass dises, a and b, the latter of which 
closes the lower end of the chamber while the former 
forms the floor of the circular mercury well, c. As 
shown in the figure, a short length of one-inch brass 
pipe soldered in place serves for the inner wall of 
the mereury well. The discs, a and b, may be held 
in place by means of round head brass screws or may 
be soldered. 

The direction of the air current is shown by means 
of the arrows. The entrance and exit tubes are of 
one-inch brass tubing. Before assembling for use the 
interior of the valve chamber must be thoroughly 
coated with hard paraffin or beeswax to prevent the 
mereury from corroding the soldered joints. The 
valve chamber may be readily held in its proper 
position by means of one or more screws passed 
through the dise b. In this laboratory the two valve 
chambers and the absorber chamber are compactly 
assembled upon a brass plate which in turn is sup- 
ported by short pipe legs and mounted upon a wooden 
base by means of stove bolts. The upper end of the 
valve chamber is closed by means of a No. 11 rubber 


AtvaH R. McLavGHLIn 
DEPARTMENT OF PHYSIOLOGY AND 
PHARMACOLOGY, 
MICHIGAN STATE COLLEGE 


SPECIAL ARTICLES 


THE HEME COMPOUNDS IN NATURE AND 
BIOLOGICAL OXIDATIONS: 


THE new knowledge of the existence and function 
of the heme compounds in aerobic tissues generally 
brings together two problems which at first sight 
seem far apart, the problem of the peculiar biological 
distribution of the hemoglobins, which are found only 
in a few groups of unrelated animals, and the 
problem of the nature of the iron compounds which 
catalyze biological oxidations. 

Heme is the iron pyrrol complex which is joined to 
the protein, globin, in hemoglobin. It may be pre- 
pared in the form of its crystalline chloride, hemin. 
The blood of every vertebrate contains hemoglobin. 


_ Without such a pigment the large active vertebrates 


could not exist. But outside of the vertebrates hemo- 
globin occurs only here and there and in the most 
widely different animals. Its completely haphazard 
distribution does not follow at all the genetic rela- 
tionships. Apparently a very complicated substance 
has arisen independently in nature again and again. 
Apparently when an individual species requires 
hemoglobin it can create heme to fill its need. 

The ordinary fuel substances which are very stable 
when exposed to air in vitro are burned in the living 
organism with great ease due to the aid of catalysts. 
It has been believed that heavy metal compounds, in 
particular iron compounds, are concerned in this 
catalysis. But the only fact that has been known 
about the nature of the iron compounds which exist 
in all tissues is that one can not get a test for free 
inorganic iron. Yet the properties, catalytic and 
otherwise, of an iron compound depend t a great 
extent on the nature of the complex to which the iron 
is attached. Small changes in the nature of the com- 
plex can cause big changes in the powers of the 
catalyst. 

The conclusion we wish to present is that the iron 
pyrrol complex, heme, is present not only here and 
there as a constituent of hemoglobin, but in the 
oxygen-consuming tissues of animals and plants gen- 
erally, and that the heme compounds in nature are 
intimately concerned with the catalysis of biological 


1 Based on a lecture given in Evanston, Illinois, on 
August 11, 1928, before the Institute of Chemistry of the 
American Chemical Society. 
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oxidations. Hemoglobin, then, is to be regarded as a 
specialized and occasional derivative of the universal 
heme. And in the study of biological oxidations we 
must now operate not with the vague idea of iron 
compounds, but more specifically and more profitably 
with the iron pyrrol complexes of the heme family. 

The first proof? that heme identical with the heme of 
hemoglobin exists in tissues outside of hemoglobin, was 
an application of our work on the nature of hemo- 
chromogen* *, Every hemochromogen, as we had 
shown, is a compound of heme and some nitrogenous 
substanee. The exact properties of a hemochromogen, 
in particular the exact positions of its sharp absorp- 
tion bands, depend on what nitrogenous substance it 
contains. Furthermore, there is always the equili- 
brium 


Hemochromogen <2 Heme + Nitrogenous substance 


If there is added to a hemochromogen containing the 
unknown nitrogenous substance X the known nitro- 
genous substance pyridine, which has a great affinity 
for heme, there results 


_X Hemochromogen + Pyridine = 
Pyridine hemochromogen + X 


By the addition of enough pyridine the reaction is 
driven to the right; X is displaced. 

If pyridine is added to yeast, a two-banded pigment 
is obtained which is indistinguishable in respect to the 
position of its bands from the pyridine hemochromo- 
gen obtained by adding pyridine to crystalline hemin 
prepared from hemoglobin. We conclude that yeast 
contains heme and that any nitrogenous substance 
combined with the heme has been displaced by pyri- 
dine. Our conclusion has recently been confirmed by 
Fischer and Schwerdtel,> who have isolated hemin 
from the pyridine extract of yeast. 

We were led to this experiment by the demonstra- 
tion by Keilin® that cytochrome is present in a great 
variety of tissues and that the components of cyto- 
chrome have some of the properties of hemochromo- 
gens, although they are not identical with the hemo- 
chromogen prepared from hemoglobin. MacMunn’ 


2M. L. Anson and A. E. Mirsky, J. Physiol., 60: 161 
(1925). 

8M. L. Anson and A. E. Mirsky, J. Physiol., 60: 50 
(1925). 

4M. L. Anson and A. E. Mirsky, J. Gen. Physiol., 12: 
273 (1928). 

5 H, Fischer and F, Schwerdtel, Z. Physiol. Chem., 175: 
248 (1928). 

6D. Keilin, Proc. Roy. Soc., Series B, 98: 312 (1925). 

7C. A. MacMunn, Phil. Trans. of Roy. Soc., 77: 267 
(1886). 
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had likewise previously given evidence that substance; 
related to hemochromogen are present in anim] 
tissues. 

Warburg and his fellow workers® have recently jp. 
vestigated the réle of heme compounds in biologica| 
oxidations. Not only can heme catalyze oxidations 
in vitro, but the oxidations are stopped by the specific 
inhibitors of biological oxidations, such as cyanide, 
And combination of heme with nitrogenous substances 
influences greatly both the catalysis of the oxidations 
and their inhibition. For instance, heme combined 
with nicotine catalyzes the oxidation-of cystein fifteen 
times faster than free heme. 

Warburg discovered that carbon monoxide can stop 
the respiration of yeast in the dark, but not in the 
light. Based on this discovery and on Einstein’s 
law of photochemical equivalence is Warburg’s in- 
genious method of determining the spectrum of the 
substance in yeast with which the carbon monoxide 
combines. This spectrum proved to have the two 
characteristic bands of the carbon monoxide heme 
compounds. 

Altogether, as a result of knowledge based on in 
vitro experiments with hemoglobin and the easily 
prepared heme derivatives, the existence of heme in 
aerobic tissues generally has been demonstrated, and 
the study of the catalysis of biological oxidations is 
now approached from the point of view of the iron 
pyrrol complexes. And because of the facts that 
the heme pigments have well-defined spectra and that 
their compounds with carbon monoxide are sensitive 
to light, biological oxidations ean now be studied by 
new and powerful photochemical methods. In re- 
gard to hemoglobin itself, a new insight has been 
gained into its place in the economy of nature. 
Hemoglobin is a specialized derivative of the uni- 
versal heme. 

M. L. Anson 

THE ROCKEFELLER INSTITUTE FOR MEDICAL 

RESEARCH, Princeton, N, J. 
A. E. Mirsky 

THe HOSPITAL OF THE ROCKEFELLER INSTITUTE 

ror MepicaL Resgarcu, New York Ciry 
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The Cambrian im northern Maine: Epwarp 8. C. 
Smirn. A thick series of folded slates and sandstones 
is found along the banks of the east branch of the 
Penobscot River in Township 5, Range 8, Penobscot 

80. Warburg, Die Natuwrwissenschaften, 16: 345 


(1928). ScrIENCE, 68: 437 (1928). 
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(County, Maine, in which are found abundant remains of 
Qldhamia ocoidens, There is some doubt as to the exact 
nature of this organism, but it was probably some sort 
of calcareous alga. These are the first Cambrian fossils 
to be reported from the state of Maine, and their pres- 
ence indicates a Cambrian sea way hitherto unreported. 


Geology of the Capitol District: RupoLF RUEDEMANN. 
The geological map of the Capitol District comprising 
the Schenectady, Cohoes, Albany and Troy Quadrangles 
has been finished this fall by the writer. The forma- 
tions range from the Lower Cambrian to the Upper 
Devonian and were deposited in two parallel basins or 
troughs that are portions of the Levis and Chazy basins 
that in the north compose the Appalachian geosyncline. 
The investigation has brought out the astonishing fact 
that during Ordovician time two entirely different sets of 
formations were deposited in the basins and that the 
deposition took place alternatingly in the troughs, each 
basin having been four times submerged and raised 
again, in alternation with the other. A hypothesis to 
explain this remarkable phenomenon was offered. The 
Taconic revolution with its folding and overthrusts at 
the end of Ordovician time and the Appalachian revolu- 
tion were briefly mentioned and the effect of the glacial 
period on the district noted. 


Problems relating to the Grand Canyon: J. C. 
MERRIAM. 


A census of the Pleistocene mammals of Rancho La- 
Brea, based on the collections of the Los Angeles Mu- 
seum, by Chester Stock: J. C. MERRIAM. 


Further studies on the influence of a power dam in 
modifying conditions affecting the migration of salmon: 
H. B. Warp (introduced by 8S. A. Forbes). 


Sex control in a daphnid: ArTHuR M. Banta and L. 
A. Brown. It is well known that in most animals there 
is a sex-determining mechanism, the so-called sex- 
chromosomes, and that the sex to be developed from an 
egg depends upon whether a female- or a male-determin- 
ing sperm has‘ effected fertilization. Even in partheno- 
genetic organisms, in which the egg develops without 
fertilization, sex is known in some eases to conform with 
the distribution of the sex-chromosomes. But there are 
certain ceses in which sex-determination does not readily 
seem to fall under the operation of such a mechanism. 
One of these apparent exceptions has been the daphnids. 
In these prevailingly parthenogenetic species, both 
females and males are produced from unfertilized eggs 
which have not had chromatic reduction. Mothers under 
normally favorable conditions produce only daughters. 
If mothers (Moina macrocopa) are crowded, are reared at 
low temperature (11° to 14° C.), or are otherwise (as 
by treatment with drugs) subjected to certain conditions 
which retard their development, their eggs instead of 
developing into exclusively female offspring, develop into 
young, all or a considerable percentage of which are 
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males. It is clear then that sex in this animal is subject 
to control by environmental factors. Control measures 
to be effective must be exercised during a definite period 
—about four hours before the eggs are laid. After this 
critical period for sex-control the sex is fixed and is no 
longer subject to control measures. It is an interesting 
and probably significant fact that this critical period 
occurs apparently about three and a half hours before 
the beginning of the single maturation division of the 
egg; and it is at the maturation division that the sex- 
chromosome mechanism, if existent in these forms, should 
operate to determine the sex of the forthcoming young. 
Although no sex chromosomes have been discovered in this 
exceedingly difficult cytological material, it is probable 
that the sex-control which we have accomplished through 
environmental factors operates through control.of a sez- 
determining mechanism. There are, to be sure, alterna- 
tive possibilities, (1) that there is no sex-chromosome 
mechanism in these organisms, or (2) that environmental 
conditions override the sex-determining mechanism or (3) 
that there is some internal mechanism still more funda- 
mental than the sex-chromosome mechanism. But the 
evidence suggests, and on the whole it seems safer to 
assume, that we are working through a sex-chromosome 
mechanism. Sex control is of much practical and senti- 
mental interest. The case here discussed and other sim- 
ilar cases, as they are analyzed, serve to still further em- 
phasize the probable universality of the sex-chromosome 
mechanism. Obviously if sex is to be controlled in higher 
animals the sex-chromosome mechanism must be taken 
into account. If it were possible to control the type of 
sperm, whether a female-determining or a male-determin- 
ing sperm, which fertilizes an egg the sex of the result- 
ing individual might thereby be controlled. Unless and 
until such control is accomplished, sex-control in higher 
animals seems beyond the possibility of attainment. 


Late geologic deformation of the Appalachian Pied- 
mont as determined by gravels: Marius R. CAMpP- 
BELL. The high land in the Piedmont region of Mary- 
land and Pennsylvania has long been a puzzle to geolo- 
gists and geomorphologists and some advanced the idea 
that it is due to recent crustal deformation, but as no 
positive proof of this proposition was adduced, it has 
remained an unproved hypothesis, until the writer con- 
ceived the idea that it might be demonstrated by a study 
of the river gravels which are known to abound in this 
region. 

These beds, known by the names of Bryn Mawr and 
Brandywine, are of late Tertiary age. They were 
first studied by the writer on Potomac River in and 
about the city of Washington, but the results, although 
indicating crustal movement, did not furnish positive 
proof that it had occurred. The writer then waited 
for an opportunity to test his method on streams 
farther north. This opportunity came during the past 
summer and the results seem so conclusive that he pre- 
sents them here for the consideration and criticism of 


others. 
The evidence secured on Susquehanna River is the 


most satisfactory and will be given first. On this 


| 
‘ 
‘ 


650 SCIENCE 


stream the Bryn Mawr, which is the older of the two 
gravel beds, is well shown in the vicinity of Havre de 
Grace, Md., at an elevation of 400 feet above sea level, 
and the Brandywine gravel at an elevation of 300 feet. 
Throughout the gorge of the river, or from Havre de 
Grace to Columbia, Pa., the Brandywine gravel, as de- 
termined at many places, is nearly horizontal, ranging 
from an elevation of 300 feet at the mouth of the river 
to 360 feet at Columbia; but the Bryn Mawr gravel 
forms a low broad arch, rising from an elevation of 400 
feet at the mouth of the river to 660 feet at Safe Harbor, 
Pa., and thence descending to about 550 feet at Colum- 
bia. Above Columbia the Brandywine gravel is nearly 
level as far as Harrisburg, some 70 miles above Havre 
de Grace, and the Bryn Mawr gravel descends slightly 
until, in the vicinity of Middletown, Pa., it reaches an 
elevation of about 480 feet. This elevation is held for a 
few miles and then, near Harrisburg, the gravel begins 
to rise up the river in accordance with the known de- 
formation of the Appalachian region. 

The flatness of the Brandywine gravel and the de- 
cided arch of the Bryn Mawr gravel show conclusively 
that after the deposition of the latter and before the 
former was laid down, an uplift occurred which raised 
the Bryn Mawr gravel at Safe Harbor 260 feet above 
its position at Havre de Grace and at least 180 feet 
above its level at Middletown; and as both beds are of 
late Tertiary age, the uplift of the anticline must have 
occurred also-in that epoch, 

The Potomac and Schuylkill rivers yielded similar 
results, showing that the Bryn Mawr gravel has been up- 
lifted, but the fold is lower and also narrower than it is 
on the Susquehanna River. When platted on a map 
the axis of this fold crosses Susquehanna River just 
above Safe Harbor, Potomac River above Great Falls, 
and probably crosses Schuylkill River near Norristown. 
It is best developed on the Susquehanna, and from this 
point it probably plunges in both directions, disappear- 
ing to the south as an anticlinal fold about 20 miles 
south of Fairfax, Va., and to the east/about 8 or 10 
miles east of Norristown, Pa, 


The growth curve of the suckling mouse: E. CARLETON 
MacDoweELL. The many secondary variables that influ- 
ence the processes of growth complicate the study of its 
innate limitations. The method of averages has been 
relied upon to eliminate the effect of these secondary 
variables, and much theorizing has been based on the 
assumption that average curves of populations represent 
the innate chemistry of growth. But averages do not 
unmask the innate processes, because the secondary vari- 
ables are in the nature of limitations and so tend to act 
in one direction. The nature of the innate processes is 
concealed to the extent that any of these variables is 
working. Hence they must be eliminated in other ways 
than by averages. Since the prenatal growth of a mam- 
mal takes place under conditions more uniform than are 
found in any other period, the study of the growth of 
embryos offers the best opportunity to observe the type 
of curve determined by innate processes. Such a study 
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based upon nearly 1,000 mouse embryos raised ungo, 

carefully defined conditions yields a growth curve in th 

form of a continuous parabola of the form W= Kw jy, 

which W is the weight at age ¢ counted from the ap. 

pearance of the anlagen of the embryo. In post-natg) 

life the most uniform conditions can be secured during 

the nursing period—the first two weeks after birth. By 

the curves published for the suckling mouse are not para. 
bolas; instead they show a rise in the absolute increments 
during the first week with a decline during the seconj 
week, thus forming what has been called the infantile 
growth cycle. This paper presents data showing that 
under normal conditions the limiting factor in the growth 
of the nursling mouse is the quantity of mother’s milk. 
When this limitation is removed, the growth which pro- 
duces a fourteen-gram mouse in fourteen days follows a 
continuous parabola throughout the whole period. The 
regularity and consistency of the individual curves may 
be taken to indicate that in these curves the limiting 
factor is the innate process of growth. Thus at least 
one of the typical mammalian growth cycles is not due 
to the nature of the growth processes but to an external 
variable—the quantity of food. At fifteen days an 
abrupt change in slope is immediately related to the 
shift to solid food. Growth, under the same conditions 
of life, proceeds in a continuous manner; coincident with 
a change in the conditions of life, as at birth and at 
weaning, the rate of growth changes, but the same 
mathematical law describes the progress of growth under 
the new conditions, and the innate processes are of the 
same nature. 


The Antillean spider fauna—a study in geographic 
isolation: ALEXANDER PETRUNKEVITCH. Peculiarities in 
the methods of distribution of spiders make the study of 
geographically isolated faunas, such as the Antillean, not 
only interesting in itself but of value in its bearing upon 
general problems of evolution. The present paper is 
based on the study of new and extensive collections of 
spiders from Porto Rico, Jamaica, Guadeloupe and 
Dominica. While the study is still in progress, sufficient 
material is available to draw the following conclusions. 
There are two distinct Antiilean faunas, that of the 
Greater Antilles and that of the Lesser Antilles. The 
former represents the eastern outgrowth of the Central 
American fauna presumably by way of an earlier land- 
connection. The fauna of the Lesser Antilies has South 
America and particularly Venezuela for its origin and 
developed along the path of the air-currents, especially 
of the hurricanes. In Porto Rico we find the last traces 
of this fauna, admixed to the fauna which came from 
the west. Species characteristic of certain islands and 
not found anywhere else, wherever chance importation is 
reasonably excluded, may be regarded as having origi- 
nated on the respective islands and are therefore indica- 
tive of the evolutionary trend of such isolated faunas. 
There is no evidence of any kind to show either the in- 
fluence of the trade winds on the Antillean fauna or 
even a distant relationship between the latter and the 
African fauna. 


SCIENCE—SUPPLEMENT 


SCIENCE NEWS 


Science Service, Washington, D. C. 


ARTIFICIAL RUBBER 

Copies of the two new patents taken out in Germany 
and England for making rubber artificially have been 
received by the U. 8. Department of Commerce. The 
sensational announcement made a few months ago by 
Dr. von Weinberg, of the German dye trust, at the annual 
convention of the German Union of Chemical Industries, 
that synthetic rubber would ‘‘soon appear on the world 
markets a8 a commercial commodity, equal to natural 
rubber and cheaper in cost’’ aroused the curiosity of 
American chemists and tire makers, but the text of these 
patents will not satisfy them since they relate merely 
to the improvement of the final stages in the process 
of the conversion of well-known chemicals into caoutchouc 
and do not disclose any cheaper source of the raw 
material. 

The only apparent novelty in the new process is in 
the methods of carrying out the combination of chemi- 
cals. In one patent they are suspended in water thick- 
ened with something like soap, starch or egg albumen 
at 150 degrees Fahrenheit, while a stream of oxygen gas 
is passed into the emulsion. According to the other 
patent dried isoprene is mixed with metallic sodium in 
glycerine in the atmosphere of carbon dioxide, and 
agitated until rubber results. 

If the method of oxidizing an emulsion results in 
artificial rubber having the peculiar colloid structure of 
the latex of the rubber tree the product may possess 
the elasticity that has hitherto been lacking in the 
laboratory products. The materials mentioned, isoprene 
and related hydrocarbons, can be made from various 
known sources, such as petroleum, potatoes, tar, coal, 
corn, ete., but no process so far published will -turn 
them into rubber as cheaply as it can be grown on 
plantations. If the great German chemical combine, the 
Interessengemeinschaft Farbenindustrie, is able to ac- 
complish this it is most likely done in connection with 
their plants for the production of synthetic petroleum 
by the hydrogenation of coal. 

The Soviet Government offered a first prize of $50,000 
and second prize of $25,000 for five pounds of synthetic 
rubber with the recipe delivered at Moscow before Janu- 
ary 1, 1928, but no announcement of the awards has yet 
been made. Another prize of $25,000 was offered some- 
time ago through the London Financier for a method of 
making rubber cheaper than sixty cents a pound but no 
claimant appeared for the prize. 


SEPARATION OF THE VITAMIN “BIOS” 

‘*Bros,’’ a substance that promotes growth in yeast 
as vitamins do in animals, has been demonstrated to be 
really two substances, and one of these two ‘‘bioses’’ 
has been prepared in pure crystalline form in the labora- 
tory of Professor W. Lash Miller, of the University of 
Toronto. It proves to be a form of a seldom-studied 
but long-known chemical compound, inosite. 


In 1901, long before vitamins were discovered, a Bel- 
gian chemist named Wildiers found that yeast needed 
for growth small quantities of some unknown substance 
which he could not isolate. He gave to this unknown 
material the name ‘‘bios,’’ which is the Greek word for 
‘‘life.’’ After the discovery of vitamins, scientists 
began to take interest in this vitamin-like stuff needed 
by yeast, but it still defied separation and chemical 
analysis. 

Then various researchers in Professor Miller’s lab- 
oratory began a systematic attack on the problem. One 
of them discovered that if a bios solution were shaken | 
up with fine charcoal some of the bios vanished into the 
charcoai and what was left could not help yeast to grow. 
The part that was left could also be cleared out of the 
solution by other chemical means. This indicated that 
there was not one bios, but two; accordingly the names 
Bios I and Bios II came into use. 

The latest advance has been to purify Bios I into 
erystal form. Crystals are the chemist’s test for purity; 
a mixture will not crystallize. The crystals obtained 
have been analyzed and shown to contain the same 
proportions of carbon, hydrogen and oxygen as common 
glucose, but the chemical arrangement is much more 
complex. 

Bios I, or inosite as it has now been proved to be, is 
abundant in young, vigorously growing plant shoots. 
The German investigators who first studied inosite ob- 
tained their material from bean sprouts. The Can- 
adian scientists who purified Bios I and established its 
chemical identity bought up large quantities of tea 
siftings for their raw material. 


DEVELOPMENT OF THE AIRSHIP 

REMARKABLE demonstrations of the airship will be 
made before the end of this year, Gilbert Betancourt, 
airship engineer of Detroit, predicted on June 29 to the 
aeronautic division of the American Society of Mechani- 
cal Engineers meeting in Detroit. 

He said, ‘‘Two British airships and one German, all 
larger and better than any heretofore built, are to be 
completed and launched for demonstration flights all 
over the civilized world within the present year; and a 
naval contract for two American Zeppelins of great size 
is soon to be signed and construction will be started 
before the end of the year. A real issue before the 


“country at the present time is whether this nation shall 


strive for the lead in rigid-airship development and con- 
struction, or continue trailing behind the three airship- 
wise European nations.’’ 

‘*The development of the rigid airship started in 
Germany some thirty years ago,’’ Mr. Betancourt said, 
‘and as yet there is but one such craft in this country, 
the Los Angeles, and this was built in Germany. Both 
Great Britain, Germany and Italy are some three to 
five years ahead of us in airship building since the war. 
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Indorsed Contribution 


to Science 
The Vew FFSEA Microscope 


contains seven features which have been endorsed 

by the satisfied users of over 200,000 Bausch & 
Lomb microscopes. It represents the knowledge 
gleaned from fifty-five years of microscope experi- 
ence and three-quarters of a century of manu- 
facturing precision lenses. 


Seven Advantageous Features 


1. The more refined requirements of lens system 
formulae are satisfied by standardized objective 
mountings with threadless ceils. 


2. The fixed tube length makes for the best per- 
formance of objectives. 


3. The Abbe Condenser has provision for the use 
of a dark-field lens element. 


4. The patented fine adjustment assures long ser- 

vice through small number of parts and use of 
Butress thread, to absorb lost motion, with twelve 
teeth in driving contact. 


5. The Substage actuated by rack and pinion pro- 
vides for long range movement. 


6. The Simplified Mechanical Stage with rack and 
pinion movements at right angles has a range in 
one direction of three inches, in the other one inch 

and accommodates 3x2 inch slides. Stage racks 
completely off the microscope. 


7. The binocular eyepiece divides the effort of ob- 

servation and eliminates all eyestrain. It also 
makes the specimen appear in relief. The eyepiece 
tubes are adjustable for both interpupillary dis- 
tance and correction of any differences between 
the two eyes. 


FFSEAS - - - -< 


Bausch & Lomb Optical Co. 
632 St. Paul St., Rochester, N. Y. 
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The reasons. are obvious. As a German invention, the 
rigid airship was energetically developed into an effi- 
cient and safe eraft which was used by the Germans 
during the war. England was near enough to the de- 
yelopment of this new machine to give it serious study; 
but America was too far away to realize the possibilities 
of this form of aircraft. One good rigid airship was 
built in this country some five years ago; since then at- 
tempts have been made to interest the government in 
building more, but the people of the country at large 
do not know yet what the airship can do, or its possible 
use in our transportation system. Too many people in 
this country form a mental picture of an airplane when 
airships are spoken of, and yet these two crafts are as 
different from each other as a kite and a balloon. 

‘‘No doubt the world-wide demonstration of the three 
new European rigid airships will aid materially in clarify- 
ing the practical uses of airships. But it is certainly not 
to our eredit to lag so far behind Europe in the de- 
velopment of airships. 

‘‘ Another serious handicap is the cost of manufactur- 
ing this type of aircraft. Either Germany or England 
ean build a rigid airship for about half as much as 
we can at present, because this craft is still a largely 
hand-made product, and as yet machinery production 
methods have not been used. Our salvation will lie in 
expediting the development so that we can build our 
ships in groups of five or more from the same design, 
and of the same size, in order to be able to employ mass 
production methods and machinery. Our only ship, the 
Los Angeles, already some four years old, is small for 
demonstration work and though it is still doing wonder- 
fully in the skilled hands of our little airship navy, it 
is so constantly employed in the training personnel that 
it cannot be sent over the country to show people the 
possibilities of rigid airships. 

‘‘With these obstacles, the handful of the airship- 
wise and the airship engineers of the country has turned 
to academie problems. New experiments, unsupported 
by full-size tests and demonstrations have given rise to 
the diseussion of academic problems while neglecting 
the opportunity for concerted effort to secure support to 
build full-size ships for demonstration purposes.’’ 


A NEW GEARLESS AUTOMOBILE 


A NEW transmission for automobiles that eliminates. 


shifting of gears and automatically changes speeds was 
described to the Society of Automotive Engineers meet- 
ing in Quebee on June 28 by its inventor, D. Sensaud 
de Lavaud, a French engineer. 

Automobiles run on the streets of Paris fitted with 
this new transmission have convinced M. de Lavaud 
that his deviee is not only sound technically but can 
be applied commereially to motor vehicles. Development 
of the transmission has required seven years. 

Because with ordinary gear shift cars, the driver 
hever operates continuously at the most efficient relation 
between speed of engine and wheels, M. de Lavaud 
claimed that the automatic transmission will increase the 
average speed possible and effect a fuel saving of more 
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than 20 per cent. in general.and some 40 per cent. in 
the dense traffie areas of cities. 

A long transmission shaft is driven directly from the 
engine and rotates an inclined ‘‘inertia hub,’’ which 
changes the rotation of the shaft into reciprocating mo- 
tion. Connecting the inertia hub with the drive of the 
rear axle are rods which, by acting on roller ratchets, 
translate the back and forth thrusts into rotary motion 
applied by the axles to the wheels. The trick of the 
transmission consists in the variation of the inclination 
of the inertia hub with the engine torque and road 
resistance which automatically varies the throw of the 
connecting rods, consequently the rotation of the wheels 
and the speed of the car. This automatic transmission 
is combined with a gearless differential and a planetary 
reverse-gear located on the rear axle. 

Advantages of his automatic transmission over gear 
transmission are listed by M. de Lavaud as follows: 
Ordinary down grades can be negotiated, even with full 
throttle, without noticeably changing the speed of the 
engine. It is impossible on level stretches or on up- 
grades to accelerate the engine beyond normal speed for 
the transmission. Stalled engines are impossible. The 
power of the automobile is controlled entirely by the 
throttle. Acceleration, particularly to usual speeds, is 
much better than with gear transmission. The car coasts 
freely downhill, 


ITEMS 


WHERE corn is not a dependable silage crop, it has 
been found desirable to use sunfiowers in its place, and 
so successful has experimentution along these lines been 
that it is now advocated that sunflowers be grown in 
crop rotation schemes. A mixed silage of corn and sun- 
flowers makes a more palatable and nutritious silage than 
sunflowers alone, and this has caused the planting of the 
two together. With the effective feature that sunflowers 
are very good in controlling weeds, the plant is slowly 
becoming an agricultural necessity. 


THE severe nausea which is the lot of most patients 
after major operations may be due to chemical changes 
in the blood, according to K. Reuterskiold and Dr. Ed- 
mund Andrews, of the University of [Illinois Medical 
School. These investigators have analyzed the blood from 
a number of such patients and have found striking 
changes in the proportions of calcium and potassium in 
the blood. They hope to prove that these changes are 
the primary cause of the sickness that follows operations 
for no other changes sufficient to cause illness were found. 


' A STEADY improvement in American cows, measured in 
terms of increased production, has taken place during 
the last eight years, members of the American Dairy 
Seience Association were told. The production of the 
average cow has increased 1,333 pounds of milk and 48 
pounds butterfat, Joseph B. Parker, dairy husbandman 
of the U. S. Department of Agriculture, declared. The 
average cow is now producing 4,500 pounds of milk. 
Examination of more than 100,000 yearly records showed 
that in any breed the larger cow is the better producer. 
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Marine Biological Laboratory 


Woods Hole, Mass. 


Facilities for research in Zoology, 


INVESTIGATION Embryology, Physiology, and Bot- 
any. Fifty-two private laboratories 
Entire Year 


$100 each and ninety-four private 
laboratories $200 each for not over 
three months. Fifty-six tables are available for beginners 
in research who desire to work under the direction of mem- 

bers of the staff. The fee for such a table is $50.00. 
Courses of laboratory instruction 
INSTRUCTION with lectures are offered in In- 
vertebrate Zoology, Protozoology, 
June 27 to August Embryo ogy, Physiology, and Mor- 
phology and Taxonomy of the 
7, 1928 algae. Each course requires the 
full time of the student. Fee, $75.00. 
The annual announcement will 
be sent on application to The 
Director, Marine Biological Laboru- 

tory, Woods Hole, Mass. 
SUPPLY 


DEPARTMENT Biological Supplies 


Open the Entire — the classroom, museum or col- 
ector. 
Year Look for the sign of the Limulus. 
As the Limulus represents the test 
of time, we feel from the business 
growth that our supplies have also 
stood the test of years. 


Send for Catalogue 


No. I. Zeological and Embryolog- 
ical material. Life Histories and 
Habitat Groups. 

Ne. Il. Botanical material. 

No. III. Micrescopic Slides. 
Address all correspondence regard- 
ing material and catalogue te: 
Supply Department 


GEO. M. GRAY, 
Curator, Woods Hole, Mass. 


oF 


Qa 


JAGABI RHEOSTATS 


meet a definite need in Educational, Research 


and Industrial Laboratories. 


By means of sliding- We find greatest de- 
contacts the resistance mand for Rheostats 
values can be varied with tubes 16” long, as 
from zero to full rat- illustrated above. 
ing, in exceedingly Write for Descriptiwe 
small steps. Catalog 1140-8. 

JAMES G. BIDDLE, 

1211-13 ARCH STREET 


Ask For 


] No. Subject 


10 Capacitance, Induc- 
tance and Magnetic 


Measurements 
20 Galvanometers 
30 Keys and Switches 
40 Reststances, etc 
48 Electrolytic Conduc- 
tivity Measurements 
75 H-lon Equipment 
726 White Potentiometer 
755 Type K Potenti- 


ometer 
765 Students Potenti- 
omeoter 
We Publish 45 Cata- 
logs and Bulletins 
Write for Com- 
plere List 


STAIN TECHNOLOGY 


A quarterly devoted to biological stains and 
to microscopic technic closely related 
to staining. 

Subscription price: $1.50 a year 
Published by the Commission on Standard- 
ization of Biological Stains. 

(First number appeared in January, 
1926. All back numbers are still 
available. ) 


BIOLOGICAL STAINS 


A handbook on the nature and uses of the 
dyes employed in the biological laboratory. 
By H. J. CONN 
with the collaboration of the members of the 
Executive Committee of the Commission on 
Standardization of Biological Stains 
151 pages, cloth bound. 

Published by the Commission. 


Price $2.50 postpaid (10 per cent. discount if 
cash accompanies order). 


Both the book and journal should be ordered 
direct of the Chairman of the Commission: 
H. J. CONN 


Lock box 299 Geneva, N. Y. 


SCIENTIST 
for Australia 


The Council for Scientific and Indus- 
trial Research of the Commonwealth of 
Australia propose to appoint a second in 
command to Dr. Dickson, Chief of the 
Division of Economie Botany. Salary will 
be £800 (approximately $4,000) to £1,000 
(approximately $5,000), dependent on 
qualifications. Tenure assured. Appointee 
eligible for contributions to the Common- 
wealth Superannuation scheme, if so de- 
sired. Applicants should have broad gen- 
eral training in botany as applied to agri- 
eulture, specializing in plant physiology or 
genetics or horticulture rather than in 
pathology. Applicants must state the date 
on which they will be available for duty, 
and furnish details of training ‘and exper!- 
ence, accompanied by recent photograph. 


Applications, accompanied by not more than 
4 testimonials, should reach the Acting Secre- 
tary, Council for Scientific and Industrial Re- 
search, Melbourne, Vic., Australia, by 31st 
August, 1928. 
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SCIENCE NEWS 


Scienee Service, Washington, D. C. 


ACTIVITY OF THE VOLCANO MAYON 

MayYoN, the voleano that has destroyed the coast town 
of Libog and several neighboring villages in the Philip- 
pines, has aroused itself after a slumber of twenty- 
eight years. The eruption has not come as a surprise to 
students of volcanoes, because although quiescent, it was 
known to be active. During the nineteenth century 26 
eruptions occurred, with especially violent ones in 1814 
and 1897. 

The Philippines boast a dozen voleanoes that are classi- 
fied as active, but eruptions of most of them are rare. 
Mayon, and its neighbor, Taal, both of which are in 
south Luzon, are the most energetic, though no severe 
eruption of Taal has happened since 1754. 

When Mayon erupted in 1897, the circumstances must 
have been very similar to the present one. That of 
1928 began on June 21, while the one in 1897 started 
without warning on June 23. By the next day it began 
to excite alarm, and on the day after that began its 
work of destruction. Lava flowed down the side and for 
seven miles to the east; voleanic ash was rained over the 
surrounding country for 100 miles to the east and 75 
miles to the west. Finally, by June 30 the voleano was 
again quiet. The next eruption was in 1900, and since 
then it has been inactive. Even the fiery glow which its 
vapors gave forth at night for centuries has been absent 
in recent years, but voleanologists have learned by ex- 
perience that such a thing can occur without indicating 
that the voleano has retired for good. 

Mayon forms a picture of a typical voleano. It is 
nearly 8,000 feet high and rises from the plain to form 
a perfect cone. The circumference of its base is about 
120 miles. 

Altogether there are sixty-six active volcanoes scat- 
tered about on the earth’s surface. Their eruptions are 
quite independent of each other, in the opinion of voleano 
experts, and all are intermittent in their action. 

When Krakatoa, near Java, erupted in 1883, it did so 
after two centuries of dormancy. One famous Japanese 
voleano, Bandaisan, which went off with particularly 
great force in 1888, was quiet for over a thousand years, 
so it seems that volcanoes erupting after long inactivity 
are apt to be unusually severe. 

As a contrast to these voleanoes there stands Stromboli, 
in the Mediterranean, known to mariners as the ‘‘light 
house.’’ For two thousand years it has been continu- 
ously, though moderately, active. 


THE ADVANCE OF SANITARY SCIENCE 

THE decade since the world war has allowed an evalua- 
tion of the health aspects of that conflict. The war 
provided a great triumph for sanitary and medical 
science. Whatever its political and historical signifi- 


cance, its chief significance to sanitarians and medical 
men is that for the first time in the history of the world, 


the number of wounded in a war exceeded the number 
attacked by disease. The great epidemics, amounting to 
plagues, of typhoid fever, smallpox, venereal diseases and 
dysentery and related diseases that have followed every 
other war, causing enormous mortality in troops and 
civilian population, were conspicuously absent after this 
last war. 

The great advances in medical science during the last 
30 years are credited by Dr. R. C. Williams, of the 
U. S. Public Health Service, with this accomplishment. 
Vaccination for smallpox, protective inoculation for 
typhoid fever, purification of water supplies and preser- 
vation of foods, vitamins and other dietary factors, 
prophylaxis and improved methods of treatment of vene- 
real diseases, were able to keep the incidence of these 
diseases down to a minimum. 

The one appearance of conditions amounting to 
plague—the epidemic of typhus fever and the famine in 
Russia and parts of Poland—was in a region where 
ignorance and the political situation made impossible 
the practice of medical science or any other science. 

The only other epidemic comparable to the plagues of 
old was the outbreak of influenza toward the close of, the 
war and just after. The enormous spread of this dis- 
ease was due to the suddenness and unexpectedness of its 
onset, together with the fact that scientists knew very 
little about it or how it was transmitted. In spite of 
this, the few uninfected areas in which strict quarantine 
could at once be instituted escaped with relatively few 
cases. 

An example of this is Australia, where the disease 
was successfully kept out for the first eight or nine 
months of the world-wide epidemic. Undoubtedly the 
insular position of the country helped here, for influenza 
is known to have followed lines of travel, appearing at 
its worst where there was great movement of civilian 
population and troops, such as around training camps in 
Europe, America and some parts of Asia. 


THE FISH TAPEWORM 

In 1897 Dr. Alfred S. Warthin, professor of pathol- 
ogy and director of pathologic laboratories at the Uni- 
versity of Michigan, prophesied that the fish tapeworm 
would be present habitually in Michigan, just as the 
fish themselves were in Michigan’s lakes. Recent reports 
show that that prophecy has come true to-day. 

Dr. Warthin based his prediction, back in 1897, on the 
fact that the large numbers of Finns who were coming 
to the upper peninsula of Michigan were infested with 
these tapeworms, which they had acquired by eating in- 
fested fish that were raw or not properly cooked. 

Before 1895 there had apparently been no fish tape- 
worm in the state. The Finns were suspected of bring- 
ing it with them from the Baltic, for at first none of 
the fish in the Michigan region were infested. But 
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Marine Biological Laboratory 
Woods Hole, Mass. 


Facilities for research in Zoology, 


INVESTIGATION Physiology, and Bot- 
ny. Fifty-two private laboratories 
Entire Year 


$100 each and ninety-four private 
laboratories $200 each for not over 
three months. Fifty-six tables are available for beginners 
in research who desire to work under the direction of mem- 
bers of the staff. The fee for such a table is $50.00. 
Courses of laboratory instruction 
INSTRUCTION with lectures are offered in In- 
vertebrate Zoology, Protozoology, 
June 27 to August Embryology, Physiology, and Mor- 
phology and Taxonomy of the 
7, 1928 algae. Each course requires the 
full time of the student. Fee, $75.00. 
The annual annourcement will 
be sent on application to The 
Director, Marine Biological Labora- 
tory, Woods Hole, Mass. 


SUPPLY 
DEPARTMENT Biological Supplies 


Open the Entire —— classroom, museum or col- 
or. 
Year Look for the sign of the Limulus. 
As the Limulus represents the test 
of time, we feel from the business 
growth that our supplies have also 
stood the test of years. 


Send for Catalogue 


No. I. Zeological and Embryolog- 
ical material. Life Histories and 
Habitat Groups. 

Ne. Il. Botanical material. 

No. III. Micrescepic Slides. 


Address all correspondence regard- 
ing material and catalegue te: 
Supply Department 


GEO. M. GRAY, 
Curator, Woods Hole, Mass. 


PHOTO-ELECTRIC CELLS 


THE BURT CELL 


Without Fatigue—Highly Sensitive 
Absolutely Reproducible—Instantaneous in Response 


The BURT-CELL is made by a new method and 
should not be confused with any other photo-electric 
celi. By a special process of electrolysis, the photo- 
electric metal is introduced into a highly evacuated 
bulb directly through the glass wall of the bulb, giv- 
ing photo-electric material of absolute purity. The 
superiority of the BURT-CELL is due to these fea- 
tures, making possible results never before obtainable. 


Described in Bulletin No. 271 


QUARTZ CELLS—We are pleased to announce that 
we are manufacturing reproducible quartz photo- 
ceils for measurement of ultra-violet. 

We also manufacture the STABILIZED OSCILLO- 
SCOPE—the only VISUAL OSCILLOGRAPH having 
a linear time axis and no inertia—giving an accurate 
picture of high frequency wave forms. This is a most 
powerful tool for the study of periodic phenomena. 


Write for Bulletin 273 
DR: ROBERT C. BURT 


Manufacturing and Consulting Physicist 
327 S. Michigan Ave., Pasadena, Calif. 


New Third Edition 


of 


Clark’s 


Determination of Hydrogen Ions 


Published Aug. 6, 1928 


No summer book announcement will have 
more significance to the scientific world 
than this concerning a ‘‘new Clark.”’ 


The new edition brings the work up- 
to-date. 


Progress in the field has required an 
entire re-writing. 


The new edition is much larger— 
more illustrations and about 700 pages. 


A vastly improved color chart of 
indicators is included. 


Dr. Clark’s work on the determina- 
tion of hydrogen ions has earned just 
honors. 


cA Suggestion 


,- The publishers have prepared what: is 


deemed an ample edition. Nevertheless, 
the demand for the work has been so wide 
that it will be prudent to place an order 
now—to avoid any possible disappoint- 
ment. 


The price of the new edition is $6.50. 


The Williams Wilkins Company 


Publishers of Scientific Books and Periodicals 
Baltimore, Md. 
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when the second generation born here of Scandinavian 
parents began to be infested also, it was apparent that 
the fish of the region were becoming infested through 
the sewage. Now infestation has progressed to the point 
where persons in the southern part of the state, of non- 
Finnish descent, are also becoming infested from eating 
the fish of the upper lake region. 

In very nearly all of the cases the patients had eaten 
raw or insufficiently cooked fish. So the warning has 
again been issued from health authorities to eat no fish 
that is not thoroughly cooked. 


THE ORIGIN OF DIAMONDS 

How does Nature make her diamonds? The fascina- 
tion of the glittering jewel is heightened by the mystery 
of its origin. It remains a mystery, in spite of many 
attempts to solve it. Diamonds are known to be a form 
of carbon. Graphite, another form of carbon, may be 
produced from diamonds, but the reverse has never been 
accomplished. 

The most famous attempt to make diamonds artificially 
was that of Professor Henri Moissan. He melted pure 
iron with sugar charcoal in an are furnace, then plunged 
the molten mass into cold water. The pressure produced 
by the quick chilling of the outer crust was supposed 
to convert the carbon so that it would crystallize from 
the iron solution as diamond and not graphite. After 
treatment with various acids so as to remove all other 
minerals, Moissan obtained tiny crystals which had the 
optical properties of diamonds. Sir Charles Parsons, the 
English scientist, has since repeated the experiments, 
but he coneluded that Moissan’s theories were erroneous 
and that the erystals were due to impurities in the iron. 

Many other methods have been tried from time to 
time. Rifle bullets have been fired into cavities which 
they fitted closely. Rapid compression and heating of 
acetylene has been tried. In every ease the results have 
been negative, and the diamond mystery to-day remains 
unsolved. 


A NATURAL ROCK FLOWER 

A NEw ‘‘ glass flower,’’ the work of nature and not of 
man, has been acquired by the Harvard Museum. Visi- 
tors this summer will have their attention drawn from 
the world-famous Ware collection of glass flowers to a 
spectacular group of gypsum crystals in an adjoining 
hall. 

Six huge crystals, the largest as long and as heavy as 
4 man, will be displayed in a central position in the 
mineralogical room. This group was taken from a mine 
in Chihuahua, Mexico, last summer. With great diffi- 
culty, the heavy, soft, fragile crystals, as perfect in form 
as they are huge in size, were brought to the surface 
from a depth of 800 feet. 

Few minerals are more easily seratched and broken 
than gypsum; few places are less suited for delicate 
work than an ill-lighted mine tunnel; nor was the opera- 
tion facilitated by the desire of the native miners to be 
photographed while seated upon the largest and finest 
of the group! These obstacles were overcome by the 
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patience and skill of the museum representatives, and 
the crystals have been reassembled in Cambridge in as 
nearly as possible their natural arrangement. Six mas- 
sive spikes, radiating from a common center, show 
clearly why the natives called this group a ‘‘ petrified 
century plant.’? Gypsum is, however, an entirely in- 
organic substance. Underground waters, charged with 
salts, built up these huge crystals. Gypsum is a fairly 
common mineral, but such a group as this is probably . 
without a duplicate in the world. 


EXPLORATION OF MONGOLIA 


TuE footsteps of Marco Polo will be followed by Pro- 
fessor George B. Cressey, Shanghai College geologist, who 
has just passed through Hankow, China, en route to 
Kansu and Inner Mongolia where he will study the 
ancient past of those remote districts of China. 

New evidence of the origin of man may be unearthed 
by Professor Cressey in his studies although his prin- 
cipal studies will be upon the climate of Asia during the 
past ten millions of years. 

Whether the people of the overcrowded plains of 
China will be able to emigrate to the great expanses of 
empty land in Mongolia, as some writers have urged, 
may be determined by agricultural studies to be made 
by Professor Cressey. 

The area to be explored lies in western Inner Mon- 
golia, north of the Great Wall from Kansu. Except for 
irrigated strips along the Yellow River all of this region 
is a desert. In the center of the area lie the great 
Alashan range of mountains which rise to over 10,000 
feet and divide the desert into two distinct regions; the 
Alashan desert on the west and the Ordos on the east. 
The Ordos includes the district within the great north- 
ward bend of the Yellow River ouside the Great Wall. 

Although an ancient Mongolian trade route crosses 
this district, it has seldom been followed by foreigners. 
Except for the few trails most of the Ordos and Alashan 
is quite unknown, both geographically and geologically. 
Marco Polo crossed the area on his journey to China, 
and during much of the summer the expedition will 
be following in his footsteps. The Chinese city of 
Ninghsia and the Mongol trade center of Wang Yeh Fu 
will be the headquarters for work. 

‘*During the Glacial Period in Europe and North 
America, Asia was free from ice,’’ Professor Cressey ex- 
plained. ‘‘Mongolia, furthermore, apparently had a 
much more moist climate. This problem is of more than 
theoretical interest, for climate controls vegetation and 
thus influences animal life. Sinee Asia seems to have 
been the center of human evolution, climate throws 
light on the habitability of this area. The record of 
climate is written in sediments and erosion cycles, and 
the preliminary studies made in 1924 indicate that this 
area contains critical information. While no direct 
search is to be made for ancient man, it is important to 
note that the best evidence of early man so far found in 
central Asia is on the borders of the Ordos near 


Ninghsia. 
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xiv 
‘‘The desert is the geologist’s paradise. All the 
agents of erosion and transportation are actively at 
work, for despite the limited rainfall with which they 
carry on their work there is no protecting vegetation. 
Geologie processes are demonstrated on every hand, often 
in text book perfection. 

‘‘Geologically the map is white, and large areas are 
geographically unknown as well. Prejevalsky and 
Obruchev, two Russians, visited the region sixty years 
ago, and most of our knowledge dates back to them.’’ 

Professor Cressey hag over 2,000 miles of travel in 
Inner and Outer Mongolia to his credit. Both the Ordos 
and the Alashan were visited in 1924 on the return from 
an expedition to Koko Nor in Tibet. There was no 
opportunity for detailed studies at that time, but hasty 
examination indicated several promising areas. Since 
that time the few available reports of earlier explorers 
have been examined and definite projects mapped out. 

An attempt to continue work in 1926 resulted in an 
attack by brigands, before the area was reached. Mon- 
golia itself is characteristically peaceful, but the Chinese 
borderlands are often in an unsettled condition. Re- 
ports indicate that conditions along the route which it is 
now proposed to follow are quiet. 

This is the land of wandering nomads who pasture 
their flocks of sheep and camels on the sparse desert 
grass. The rainfall is less than ten inches, and wells 
are few and far between. It is often necessary to carry 
water. Camels are commonly used, but they travel 
at night and only ten miles a day; for the most part the 
expedition will use pack mules. 


LIFE HISTORY OF THE EEL 

Eeus, the ‘‘snaky fish’’ of yesterday’s crossword 
puzzle fame, are the inspiration and objective of a two- 
years’ scientific cruise in the Pacific on which Professor 
Johannes Schmidt, of the University of Copenhagen, 
has just embarked. He will endeavor to solve the riddle 
of the spawning grounds and migration routes of the 
Pacifie eels as he did for the Atlantic species of these 
highly valuable fish. 

The story of the eel, as so far unfolded, is one of the 
most interesting and even romantic of all scientific sagas. 
Eels have been favorite fishes in Europe since remote 
antiquity, and their ways while in fresh water were 
fairly well known, though always puzzling. Young eels 
were never seen to descend a river, and old eels never 
went any other way. No one had ever seen an eel’s egg. 
The young ones came up from the sea, the old ones went 
to sea; but what happened in the sea was an unsolved 
mystery for centuries. The most fantastic stories im- 
aginable were told of the eel’s origin: they were said to 
arise from everything between spontaneous generation 
in the mud and parenthood directly from Jupiter him- 
self. 

Professor Schmidt set himself to solve the riddle, and 
for seventeen years he labored on it. At the end he 
knew the whole story. Eels come up out of the sea, as 
young ‘‘elvers,’’ persistently ascending the rivers. They 
live and feed in fresh water for several years. When 
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full grown they go down to the sea, and swim across the 
whole width of the North Atlantic to an area northeast 
and east of the West Indies. Here they lay and fertilize 
their eggs and then die. 

The young eel larvae do not resemble eels in the least. 
They are leaf-shaped, flat, thin and as transparent as 
glass. They feed on minute water organisms, and 
slowly make the long voyage homeward. How they find 
their way without guides (since their parents are all 
dead) is still a mystery. And the strangest part of the 
story is that though American and European eels breed 
in the same general region of the ocean, their respective 
young always find their ways back to the proper sides 
of the Atlantic. 

It takes three years, more or less, for the young eels 
to get back from their deep ocean cradle to the off- 
shore waters of home. Nearing the close of their voy- 
age, they change their shapes from the flat, leaf-like 
form to the familiar round, thin figures of the elvers, 
and then go up the streams to begin their parents’ life- 
story over again. 

All this Professor Schmidt discovered by patient study 
in field and laboratory and endless sailing on the North 
Atlantic. Now he is undertaking to learn what he can 
of the ways of the eels that live in the rivers that flow 
into the great ocean on the other side of the world. 

ITEMS 

THE region of Fort Humphrey, Virginia, will echo to 
the explosions of radium atomite, new explosive claimed 
to be more powerful than T. N. T., sometime in August. 
According to the office of the chief engineers of the 
War Department, Major William H. Lanagan, of the 
board of engineer equipment, has requested such a 
demonstration. A preliminary test of the explosive in- 
vented by Capt. H. R. Zimmer, of Los Angeles, former 
army officer, was made at Pasadena by Lt.-Col. L. M. 
Adams, of the California Institute of Technology. Lt.- 
Col. Adams reported to the chief of engineers, and the 
board, after examining his report, has decided that the 
new explosive ‘‘ appears to have military value.’’ 


ARE you the stuff that civilizations are made of? 
Pioneer minds of civilization—the type of men who 
bridge the gap between old established customs and a 
new, higher type of culture—are being sought for study 
by two graduate students of the University of Chicago, 
H. M. Bond and H. P. Becker. The minds of such men 
are signposts, showing the way in which our civilization 
is headed, according to Professor Robert Park, of the 
university, whose theories of sociology will direct the 
study. Professor Park terms such men ‘‘marginal 
men.’’ As migrations bring groups of people into new 
environment, the ‘‘marginal men’’ strive to live in two 
diverse cultural groups, and they free themselves from 
the old ways to make a better adjustment to life. The 


conflicting cultures meet and fuse in these ‘‘ marginal 
men,’’ and it is in the minds of this type that the proc- 
ess of civilization is visibly going on and may best be 
studied. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


RADIO RECEPTION AND NORTHERN 
LIGHTS 


WHEN your radio crackles, squeals, moans or stub- 
bornly remains silent despite your coaxing, does the 
earth’s magnetism have anything to do with such antics? 
That is what scientists of the Coast and Geodetic Survey 
have been trying to find out. F. P. Ulrich, magnetic 
observer of the survey, stationed at Sitka, Alaska, sum- 
marizes the results of five years’ observations by saying 
in a recent report: ‘‘In general, the condition of the 
earth’s magnetic field is no index of the quality of radio 
reception.’’ Thus the fact seems to be established that 
the earth’s baffling magnetic forces are not to blame 
when your radio goes on a temperamental rampage. 

Mr. Ulrich observed that the aurora borealis, or 
northern light, which is a manifestation of the earth’s 
magnetism, occurs in greatest brilliancy on magnetically 
disturbed days. The aurora causes difficulties in cable 
transmission, he says, but ‘‘observations seem to indi- 
cate that good radio reception is very much more apt 
to oceur than poor reception during a bright or faint 
aurora.’’ That absolves the aurora, magnetism’s mag- 
nificent advertisement, from suspicion of being the 
monkey wrench in radio’s machinery. 

In an effort to unravel the greatest of all scientific 
mysteries—the earth’s magnetism—scientists have been 
making methodical, monotonous, deadly dull routine ob- 
servations for years. They record the daily and hourly 
variations in the earth’s magnetic forces at widely scat- 
tered observatories from Samoa to Honolulu and Alaska. 
An effort is also made to connect these records with other 
phenomena such as earthquakes, sun-spots, and the aurora, 
and with radio reception and telegraphic and cable dis- 
turbances. It is hoped in this way to ferret out nature’s 
most profound secret—the secret of those magnetic forces 
which, up to now, have defied scientific analysis. 


A NEW SUN-SPOT 


A LARGE spot on the sun, some 30,000 miles long, was 
on line with the earth on July 7 when brilliant displays 
of northern lights were seen, and a still larger one was 
at the center about July 12. It was close to the center 
of the sun as seen from the earth, even closer than the 
one apparently associated with the recent aurora dis- 
plays. Possibly more magnetic disturbances, like those 
which tied up telegraph lines, and still more intense 
northern light displays, may have come at that time. 
Astronomers point out, however, that the connection be- 
tween the aurora borealis and the sun-spots is still a 
mystery, and so the new spot may fail to produce results. 

Experiments made by Dr. Carl Stormer, a Norwegian 
scientist, indicate that the auroral displays are similar 
to the effects that occur inside a vacuum-tube when a 
high voltage electric current is passed through it. 
Cathode rays are formed which act on the minute amounts 


of gas remaining in the tube, and cause it to glow. 
Sun-spots are huge cathode ray tubes, giving off these 
rays at all times. When a spot is in the center of the 
sun as seen from the earth, that is, when it faces the 
earth, the rays are aimed at us. They are bent by 
magnets, and so the magnetic poles of the earth draw 
them in. As they reach the rarefied gases in the earth’s 
upper atmosphere, they are made to glow as in the 
vacuum-tube. 

In laboratory experiments Dr. Stormer aimed cathode 
rays at a magnetized sphere in an evacuated chamber, 
and miniature streamers similar to those of the northern 
lights were produced. 


ARCTIC MUMMIES IN NATIONAL MUSEUM 
COLLECTION 


THREE mummies from the Arctic caves of the Aleutian 
Islands, similar to those just discovered by the Stoll- 
McCracken Expedition, have been in the possession of the 
U. 8. National Museum for more than 50 years, accord- 
ing to a statement by Dr. AleS Hrdlitka, anthropologist 
of the museum. 

The museum had a number of these strange mummies 
that date back to about the seventeenth century, before 
the white man penetrated the Arctic. For a time some 
of them were on display. But they are rather gruesome 
exhibits and they had a somewhat morbid fascination for 
the public, so they were finally macerated and the skele- 
tons were measured and examined to add to the govern- 
ment scientists’ knowledge of ancient man in America. 

The three mummies that have been preserved intact in 
their burial robes and wrappings are those of an adult, 
a child of about ten years and a young infant. 

A careful study of the Arctic burials was made by Dr. 
William H. Dall, of the Smithsonian Institution, in the 
1870’s. The islanders were loath to talk about the ways 
of their ancestors. But Dr. Dall wandered through the 
maze of rocks and caverns, and discovered a number of 
the mummy caves. The bodies were wrapped in skins 
and grass mats and hidden in the caves, partly because 
the islands afford few good places for interment, and 
partly because the caves offer the best protection against 
the chill fog and dampness of the region. Secrecy was 
important, because the body of a famous whaler of the 
tribe, or even the possession of a whaler, would bring 
skill in whaling to any one who posssessed them. To foil 
robbers, and to keep the skill of the dead hunter in his 
family, the dead man was entombed as cautiously as 
possible. 

A rarer type of mummy than those wrapped in skins 
and mats has been seen in the islands by explorers, but 
no specimens have ever been brought away. These mum- 
mies are not encased, but have been placed in the caves in 
positions resembling life. Dead men clad in wooden 


armor, it is said, stiffly grip their spears as they wait to 
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fight the shadowy enemies of another world. Dead women 
sit holding their bone needles and embroidery as in life. 
And old men have sat for centuries posed beside their 
drums, as if waiting to play for the winter dances. 


DISCOVERY OF PTEROSAUR BONES 

A FOSSILIZED wing-bone of a pterosaur, recently sent 
from Oregon to the U. 8. National Museum for examina- 
tion, has given the first indication of how these great 
flying lizards of dinosaur days lightened their bones to 
combine @ maximum of'strength with a minimum of bal- 
last. Birds, the most successful of modern flying verte- 
brates, have thin-walled, hollow bones with air spaces 
inside, on the plan of the tubular metal braces and struts 
of the larger airplanes. The pterosaurs, this specimen 
shows, had not evolved so highly perfected a device. 
Their bones were not completely hollow, but the cavity 
was filled with a very light, spongy webwork of bony 
tissue, which served as cross-braces to strengthen them. 

All bones of flying lizards hitherto found have been 
crushed flat, Dr. J. W. Gidley, paleontologist of the 
Museum, explained. This gives the present specimen 
unique interest and importance. A further note of in- 
terest is found in the fact that this pterosaur comes from 
Oregon, and represents the farthest west of all flying 
reptile finds to date. 

The find consists of a single bone, the humerus or 
upper arm-bone. It is about eight inches long and one 
and one half inches in diameter at its ends. At the 
slenderest part of the middle of the shaft it is three 
quarters of an inch in diameter. 

The upper arm-bone accounted for a relatively small 
part of the wing-span in the flying reptiles. The forearm- 
bone was somewhat elongated, and what corresponded to 
the finger-bones of one of the fingers were greatly exag- 
gerated. Only one of the fingers supported the wing; 
the others were short and apparently of use in clinging 
or climbing. 


THE YELLOWSTONE CANYON 


A NEw history of the Grand Canyon of the Yellow- 
stone will need to be written as a result of geological re- 
search by members of the Princeton Summer School of 
Geology and Natural Resources who have just completed 
an investigation of the canyon and the area bordering 
this great natural ditch. 

When the first transcontinental expedition of Princeton 
geologists, traveling in the special geological Pullman 
‘*Prineeton,’’ as well as students, visited Yellowstone 
Park in 1926 they obtained the first hints that the origin 
and history of the canyon needed reexamination and pos- 
sibie revision. This year the area was restudied by the 
geologists under the leadership of Professor R. M. Field, 
director of the expedition, and Professor O. T. Jones, of 
the University of Manchester, England, one of the for- 
eign guests. 

During the Tertiary period, the age of mammals, some 
tens of millions of years ago, the geologists concluded, 
a canyon of nearly the present dimensions was excavated. 
This great waterworn depression was later blocked by 
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voleanic lavas near its lower end and filled to the brim 
with sediments. The present canyon from the upper falls 
of the Yellowstone to the lower end was largely reexce- 
vated only a few millions of years ago. The digging of 
the new canyon by the river’s water has taken place since 
the great Glacial epoch, when ice covered much of 
America. 

‘*One of the most striking conclusions resulting from 
this discovery,’’ Professor Field declared recently, ‘‘is 
the fact that the lower fall of the Yellowstone has occu- 
pied its present position since the later Tertiary period 
when the first excavation of the canyon was made.’’ 

Professors Field and Jones will publish further details 
of their discoveries in the fall after the return of the 
expedition which is now enroute to the Pacific coast. The 
new information obtained suggests to these experts that 
the stratigraphy and petrography of this frequently 
visited region needs revision upon the maps and in the 
geological records. 


NEW STYLE CABBAGES 


FARMERS who have been working for years to produce 
bigger and fatter cabbages are now anxiously hunting 
for smaller and slenderer varieties. Old style eight-pound 
cabbage heads rot in the markets, because the modern 
housewife can no longer be induced to haul home enough 
cabbage to last her family a week, according to Dr. C. H. 
Myers, of Cornell University, who is working on this 
serious farmers’ problem. 

New style cabbage varieties must weigh only about 
two or three pounds, because small families, storing their 
food in apartment house kitchens, live rather literally 
from hand to mouth. Through experiments with smaller 
varieties, now in progress, Dr. Myers hopes to show how 
farmers can get a higher yield to the acre, so that they 
will not lose money by raising smaller and cheaper heads. 

Several years ago, Dr. Myers preudly displayed a nicely 
formed little cabbage head that he had produced on the 
experiment farm. All the farmers who saw it shook 
their heads and said it might be a promising variety, but 
it was much too small to be practical. Now the good 
points of this scorned cabbage head are being recon- 
sidered. 

One of the newest varieties produced in the cabbage- 
breeding experiments is a real red-head cabbage. This 
magenta-colored vegetable is far redder than the purplish 
variety ordinarily known as red cabbage, Dr. Myers says. 
Another new type is a cabbage with grayish purple 
leaves. These varieties are being studied partly to trace 
the inheritance of the purple sun color in the outer leaves 
of this strain of cabbage. The experiments have an im- 
mediate practical value, however, since home economic 
experts approve highly of the gay tinted cabbage leaves 
for making attractive salads. 


VOYAGE OF THE MARION 
WHEN the Marion, staunch little steel vessel of the 
U. S. Coast Guard, leaves Sydney, Nova Scotia, about 
August 1, she will have enough fuel and supplies to sail 
for a quarter of the earth’s circumference without again 
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touching land. This large cruising radius will be needed, 
for in the voyage to the region between Greenland and 
tabrador, the birthplace of the icebergs, she will travel 
more than 3,000 miles before returning to Sydney, the 
northernmost point where supplies are available. The 
Marion is equipped with two Diesel engines, and is 125 
feet long. Though small in size, she is unusually sea- 
worthy. 

The crew will consist of ,twenty Coast Guard sailors, 
specially selected from a large number of volunteers. 
With their two officers, Lieutenant-Commander Edward 
H. Smith and Lieutenant N. G. Ricketts, they will make 
up the personnel of the expedition. But they will not 
confine their attention to icebergs, for there are numerous 
other problems that demand solution, particularly those 
concerned with the ocean currents in this little-known 
region. 

The Hydrographic Office of the U. S. Navy will also 
gain valuable information as the result of the expedition. 
Hundreds of soundings will be made in 50,000 square 
miles where no depth measurements have previously been 
made. The Marion will also visit villages along the 
Greenland and Labrador coasts, and their facilities and 
other pertinent maritime information will be recorded for 
the benefit of the Hydrographic Office. 

Observations of weather conditions, such as data on 
storm tracks, and percentages of fog for both Greenland 
and Labrador, will be made for the U. 8. Weather Bu- 
reau. Since this region is part of the shortest air line 
route between the United States and western Europe, and 
may in the future be important in transatlantic aviation, 
these observations may be of untold value. 

Radio amateurs in the United States will be the means 
by which the expedition will keep in touch with civiliza- 
tion. A short-wave radio set is provided on the ship, 
which can communicate with the United States. The 
American Radio Relay League has requested that amateur 
operators listen carefully, in order that messages from 
the Marion in the far North may be picked up. 


ITEMS 
Two earthquakes in the Pacific Ocean within six 
hours, one of which caused severe shaking in southern 
Alaska, and the other in the Fiji Islands, was the record 
established on Thursday, June 21. Earthquake experts 
of the U. S. Coast and Geodetic Survey at Washington 
located the positions of the quakes by means of data sent 
to Science Service. The first one, at 5 hours 40.4 minutes 
a. m., Eastern standard time, was centered at latitude 18 
degrees south and longitude 179 degrees west. The 
position is among the Fiji Islands. The second quake 
happened at 11 hours 26.7 minutes a.m. It was centered 
at latitude 60.5 degrees north and longitude 152 de- 
grees west. This is about the position of Cook Inlet, 

Alaska, and not far from Seward. 


Metuops of removing the brown stain that often dis- 
figures Indiana limestone used for building facing and 
trim were announced to the American Society for Test- 
ing Materials at Atlantic City by Lee Huber, research 
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engineer, of Bedford, Ind. A jet of steam played on the 
stain followed by bathing with 5 per cent. formic acid 
solution is one cure. A poultice moistened with a 5 per 
cent. solution of sodium carbonate also gives results. 
Mr. Huber traced the stain to seepage from the cement 
used to back the stone. Prevention of the stain is aided 
by the use of white portland cements. 


FiLoops recently experienced in Oklahoma, Missouri, 
Kansas and Arkansas cam be blamed more on after- 
effects of the floods of last year than to abnormally high 
water at present. According to Dr. H. C. Frankenfield, 
in- charge of the flood section of the U. S. Weather 
Bureau, the break of a levee on the upper St. Francis 
River, in southeastern Missouri, was due to the fact that 
it was new, and.had not had time properly to harden. 
The older levees in this region were destroyed last year. 
Had this break not occurred, and flooded the near-by 
region, the water might have continued down stream, 


- and produced heavier floods below, he stated. At present, 


the flood on the Arkansas River is not great, but it is 
considerable on the White and Black rivers. 


THe increasing use of antitoxins and inoculations 
against specific diseases is presenting a new problem to 
scientists. To diagnose a number of diseases, agglutini- 
zation tests are now made on the patient’s blood serum. 
However, agglutinization may also occur as a result of 
previous immunization against certain diseases, for ex- 
ample, typhoid fever. A new serum that distinguishes be- 
tween agglutinization due to an infection and that due to 
immunity, has been perfected in the case of undulant 
fever (abortion disease in cattle) by I. Forest Huddle- 
ston, of the department of bacteriology at the Michigan 
State College. 


Tue vanilla flavoring in ice cream survives the freez- 
ing, P. 8. Lucas, of Michigan State College, reported to 
the American Dairy Science Association meeting in 
Madison, Wis. The flavor does not freeze out when 
the cream hardens, neither does it lose intensity with 
age. Eight kinds of vanilla flavoring were tried in 
identical ice cream mixtures and samples were tested 
regularly for 214 days. The long storing had no effect 
on the flavor. Souring or the use of the homogenizer 
by the dairyman formerly were considered the cause 
of cream curdling, or feathering, when poured into hot 
coffee. But experiments at the University of Lllinois 
have shown that this condition is due to the presence 
of calcium salts in the cream. 


A NEw find of three skeletons of the famous Cro- 
Magnon race of stone age times is reported from the 
Vallee du Roe, Charente, in France. The remains were 
those of a man about fifty years old, of a woman and 
of a youth just cutting his first wisdom tooth. They 
had apparently all been buried in a cave, the roof of 
which later fell, covering their graves still more deeply 
with rough blocks of stone. This rock fall had com 


siderably damaged the skeletons. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


A GRAND CANYON OBSERVATORY 

WirH the cooperation of French glass manufacturers, 
a huge observatory, dwarfing all present institutions, is 
planned for the best location in the vicinity of the Grand 
Canyon of the Colorado in Arizona. This announcement 
was made on July 18 to Science Service by Professor 
George W. Ritchey, famous American astronomer who 
has been working in Paris for the last five years. 

Professor Ritchey first came to Paris in connection 
with the plans of a wealthy Hindu, the late Assan Dina, 
to build an observatory on Mont Saleve, in the French 
Alps, at a cost of $6,250,000. He had built the 
60-inch reflector of the Mt. Wilson Observatory as well 
as the optical parts of the 100-inch reflector, still the 
world’s largest telescope, so he was placed in charge of 
the research to develop methods of building still larger 
instruments. 

About two years ago, Dina withdrew his support after 
the expenditure of about $40,000, but Professor Ritchey 
has continued his work at the Paris Observatory, with 
the aid of M. Delloye, head of the St. Gobain glass 
works, where the glass for most of the world’s biggest 
telescopes has been made, The present plans include a 
great observatory at the Grand Canyon, Arizona, which 
Professor Ritehey believes to be one of the best astro- 
nomical sites in the world. The telescope is intended to 
be of a new type, in which a pair of mirrors reflect the 
star’s light down to a huge concave mirror. There will 
be several of these mirrors, with different magnifying 
powers, and they can be changed at a moment’s notice, 
to take advantage of short changes in atmospheric con- 
ditions. The mirrors will not be of solid glass, but 
built up in a fashion somewhat resembling a honeycomb, 
by a method that Professor Ritchey has developed. The 
curves to which they are ground will also be new, hav- 
ing been worked out by Professor Ritchey in conjunction 
with Professor Henri Chretien, a French astronomer. 
Tests of mirrors made according to these curves have 
demonstrated their superiority. 

When asked what effect Dina’s recent death would 
have on his plans, Professor Ritchey stated that he knew 
nothing of the future of the Dina project and that his 
own work was entirely independent. He has received no 
word from Mme. Dina, who, according to one report, ex- 
pects to return to her late husband’s original ideas and 
build the observatory on Mont Saleve. 


FARM RELIEF AND THE CHEMIST 

How the farmer can help the chemist by supplying 
him with cheaper material, and how the chemist at the 
same time can help the farmer by providing a new and 
Profitable outlet for some of his materials that are now 
wasted, will be one of the subjects discussed at North- 
western University during the coming weeks. On July 
23 the opening session was held at the university of the 
American Chemical Society Institute, which will con- 


tinue for a month. Chemists from all parts of the 
United States, and leaders in their profession frum 
numerous foreign countries will attend and tell of the 
latest accomplishments of chemical science. 

The first week will be devoted to the general topic of 
agriculture, for the chemist believes that in his hands, 
and not those of the politician, lies real farm relief. 
Representatives of the U. 8. Department of Agriculture, 
agricultural school officials, and other experts, will show 
how the farmer need no longer depend entirely upon the 
use of his products for food. 

Catalysis and hydrogenation, two subjects which sound 
technical but which are really of vital importance to 
everybody, will be among the principal topics of the 
second week. ‘‘A catalyst,’’ explained Dr. Frank C. 
Whitmore, director of the institute, ‘‘is simply some 
material which makes a process which we desire to go 
on take place more rapidly than it otherwise would. If 
it is really true that time is money, then a catalyst is 
one of the best forms of money, since it saves time. 
Hydrogenation means the changing of oils like peanut 
oil and cotton seed oil, which are not edible in their 
ordinary form, into solid fats resembling lard which can 
be used for a great variety of purposes. Those fats 
which are inedible are used for soap making.’’ 

The institute’s third week, he stated, will include such 
subjects as petroleum, the preparation of the artificial 
resins and lacquers that now find a wide variety of 
uses under such trade names as bakelite and duco, chem- 
istry and health and chemistry and life processes. Dur- 
ing the fourth and concluding week problems of sani- 
tation will be discussed from a chemical viewpoint. 
Other programs will be on meat packing, leather and 
ceramics, including the making of such useful products 
as electric light bulbs. Chemistry in warfare will be 
considered on the iast day, but the meeting will close 
aith a lecture on ‘‘Chemistry and Peace.’’ 


MOLDS IN THE MANUFACTURE OF ACIDS 


How a common black mold, known as a spoiler of 
food, has been drafted for the manufacture of citric 
acid, long a monopoly of lemons and other sour citrus 
fruits, was told by H. T. Herrick, of the U. 8. Depart- 
ment of Agriculture, speaking before the American 
Chemical Society Institute, at Evanston, Il. 

At least as far back as Noah’s famous spree, Mr. 
Herrick reminded his audience, man has used fungi for 
the production of desired chemicals; for the yeasts that 
ferment sugar to alcohol are fungi. The molds, belong- 
ing to a different fungus family, have also served man- 
kind in the making of such things as cheese, for the 
green streaks in prime Parmesan are really moldy spots. 
But it is only lately that molds have been deliberately 
set to work on sugar, and their possibilities as chemical 
servants are only beginning to be realized. 
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The principal industrial exploitation of the appetite 
of a mold for sugar at present is the manufacture of 
citric acid. This has received a special stimulus from 
the imposition of an export tax by Italy on its citrate 
product, derived at present wholly from lemon culls. 
since the whole soft-drink industry depends on citric 
acid, and a great deal is used in flavoring extracts as 
well, the Italian export duty may have almost the same 
effect on the infant American acid-from-mold industry 
as a protective tariff. 

At present the sugar from which the mold makes 
citric acid is the familiar cane sugar or sucrose. This 
is relatively expensive, and Mr. Herrick and his assistant, 
0. E. May, are now at work in the hope of producing 
citric acid from the action of mold on the cheaper corn 
sugar or glucose. Hitherto this has not been possible 
because Of the impurities present in commercial glucose, 
but a product of high purity is now available. 

Citric is not the only acid that can be produced by 
the action of molds on sugar. There are many different 
kinds of mold, and many varieties of sugar, and the 
combinations possible are almost infinite, according to 
Mr. Herrick. Such acids as oxalic, malic, lactic and 
succinic are now known to be produced by molds, and 
the investigation has not proceeded very far. 

One acid, which has hitherto been so rare that it is 
listed at over $100 a pound, has been produced by Mr. 
Herrick and Mr. May in the government laboratories at 
about thirty-five cents a pound. This is gluconic acid, 
which is the result of the action of one species of mold 
on glucose. Very little is known of what gluconic acid 
may be good for, because its high price has hitherto prac- 
tically prohibited experiments, but an investigation of 
its industrial possibilities may now be expected. 


VITAMIN REQUIREMENTS OF INSECTS 


WHILE new facts about the vitamins necessary for the 
health and happiness of the human race come to light 
nearly every day, entomologists have been endeavoring 
to find which, if any, vitamins are needed to keep up 
the health and morale of the insect world. 

The subject of the investigation into insect vitamin 
lore selected by Dr. Charles H. Richardson, of the U. 8. 
Bureau of Entomology, was the Mediterranean flour 
moth, a well-known pest of the flour mills that passes 
most of its existence gorging on flour. Since the wheat 
kernel from which flour is made is an important source 
of vitamins A and B it was thought that this would be 
a good type of insect with which to obtain a quantitative 
check-up on the proportion of vitamins necessary for in- 
sect welfare. 

In whole wheat flour the larvae of the moths lived 
and flourished happily but in the same kind of flour 
from which a substance believed to be vitamin A was 
extracted by chloroform, relatively few larvae developed 
into full-grown moths. In highly milled flour, from 
which much of the growth-promoting vitamin B is re- 
moved by the processes of manufacture, the growth rate 
was also poor. With the addition, however, of small 
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quantities of yeast, a rich source of vitamin B, the num- 
ber of larvae that reached maturity increased. 

According to these results obtained by Dr. Richardson, 
the reaction of the flour moth toward vitamins A and B 
checks very well with the requirements of laboratory 
animals and human beings. Further studies on this 
problem with other insects will be of great interest from 
the point of view of comparison of insect physiology 
with that of higher animals. Practically it will affect 
the control of insect pests since any factor that might 
render poisoned bait for harmful insects more attractive 
would assume great economic importance. 


YELLOW FEVER IN BRAZIL 


QUARANTINE officers in all ports south of Norfolk, 
Va., have just been instructed by the chief of the 
quarantine division of the U. 8. Public Health Service 
to be on the alert for cases of yellow fever. An epi- 
demic of this disease is under way in Brazil, where 87 
cases and 29 deaths have been reported, according to 
figures received by the U. S. Public Health Service. 

Of these, all the deaths and 79 cases are from Rio 
de Janeiro. Probably many more have occurred but 
have not been reported. Those that have been reported 
are all from seaports; conditions in the interior are still 
unknown. 

The danger of yellow fever breaking out in the United 
States when there is an epidemic in Central or South 
America is always acute. The yellow fever mosquito, 
Aedes egypti, is still plentiful in the southern part ef 
this country and just one bite of a yellow fever patient 
is all the mosquito needs to start an epidemic of the 
disease here. 

Contrary to popular belief, yellow fever has not been 
eradicated. Although it has been kept out of the United 
States and Europe, it is still a very great menace. Two 
main centers of the disease exist; one is in Africa, where 
Noguchi and two associates recently died of the disease 
in the course of their investigations on it, and the other 
is in South America. A flare-up from either center is 
always possible, just as cholera and plague frequently 
spread to epidemic proportions from their centers in 
India. 

Recent investigations point to a reservoir of yellow 
fewer in certain monkeys of Africa, and public health 
officials believe that a similar animal or mosquito or 
even human reservoir exists in South America. These 
reservoirs consist of subjects that have been infected and 
recovered, but that are capable of transmitting the dis- 
ease to others. 


THE EUROPEAN CORN BORER 


THE European corn borer, which has become a scourge 
in America, is being guarded against in the Union of 
South Africa with all the vigilance that would be used 
to stop the coming of the black plague or an invading 
army. It has not yet succeeded in gaining a foothold in 
South Africa, and government scientists do not propose 
that it shall do so. 
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California 


CROSSROADS IN THE MIND oF Man. Truman L. Kelley. 
pp. vii+ 238. $4.00. 


A study of differential mental abilities. Dr. Kelley’s 
chief concern is with the establishment of a technique for 
testing the agreement of any postulation of independent 
mental traits with observed facts. 


Oxford University Press, New York 


' METHODS OF BIOLOGICAL ASSAY. pp. xvii+126. 22 illus- 


trations. J. H. Burn. 


A description, in practical detail, of the methods which 
the author himself knows and trusts. 


Marine Biological Laboratory 
Woods Hole, Mass. 


Facilities for research in Zoology 
INVESTIGATION Embryology, Physiology, and Bet! 
‘ any. Fifty-two private laboratories 
Entire Year $100 cach and _ninety-four private 
laboratories $200 each for not oye; 
three months. Fifty-six tables are available for beginners 
in research who desire to work under the direction of men. 

bers of the staff. The fee for such a table is $50.00. 
wit ectures are offe in In- 
INSTRUCTION Protozoology, 
gust Embryology, ysiology, and Mor- 
June a7 to Au t phology and Taxonomy of the 
7, 1928 algae. Each course requires the 
full time of the student. Fee, $75.09. 
The annual announcement wil] 
be sent on application to The 
Director, Marine Biological Labora- 

tory, Woods Hole, Mass. 
SUPPLY 


DEPARTMENT Biological Supplies 


; For the classroom, museum or co!- 
Open Entire 

ear Look for the sign of the Limulus, 
As the Limulus represents the test 
of time, we feel from the business 
growth that our supplies have also 
stood the test of years. 


Send for Catalogue 
No. I. Zeological and Embryolog- 
ical material. Life Histories and 
Habitat Groups. 


No. Il. Botanical material. 
No. III. Microscopic Slides. 


Address all correspondence regard- 
ing material and catalogue to: 
Supply Department 


GEO. M. GRAY, 
Curator, Woods Hole, Mass. 


«est oF rea, 


Wire or Ribbon. 


value of the unit. 


3000 Watts. 


421 Sedgley Ave. 


BECBRO 


LABORATORY RHEOSTATS 


Screw Adjustment Type 


“BECBRO” Rheostats carried in stock include numerous different ratings. 
Included in the stock sizes are tubular types of lengths 20”; 16”; 8”; the resistance element being 


Each tube has a slider adjustment which varies the resistance by very small steps from Zero to total 


The approximate total resistance of these stock rheostats varies from 0.3 ohm to 30,000 ohms per unit, 
and have corresponding current capacities of 25 amperes down to 0.1 ampere. 

Rheostats of more or less special construction include the Single Tube equipped with two rods and 
two sliders; Single and Double Tube equipped with Screw Adjustment (see cut); Double and Triple Tubes 
mounted as a Unit; Non-Inductive Wound Tubular and Stone Types. 

“BECBRO” Carbon Compression Rheostats with corresponding Normal Ratings of 250: 1000: 1500: 


Write for Catalog 8-20 


BECK BROS. 


Philadelphia, Pa. 
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One bad alarm oceurred in Johannesburg over a year 
ago, and entomologists are still watching the neighbor- 
hood of the threatened outbreak. In South Africa, as 
everywhere else, housewives need brooms, and broom 
factories exist to supply the demand. Broom-corn has 
to be imported from Europe and South America, be- 
eause the locally raised crop is not sufficient. Inspec- 
tions of baled European broom-corn have shown the 
presence of the borers in the stalks, just as they were 
in the stalks of European broom-corn imported into 
Canada and the United States some years ago, from 
which the present plague got its start. 

In the yard of a Johannesburg broom factory a few 
chance stalks of broom-corn sprang up from stray seeds, 
and these were found to be infested with young borers. 
They were promptly obliterated, and every kitchen 
garden for blocks around was inspected by entomologists. 
So far as known at present, not a single borer escaped 
the search, but the watch will have to be kept up for 
several years to make sure that the clean-up was 
complete. 

In the meantime, the Union has passed stringent in- 
spection regulations for imported broom-corn. None 
may be brought in unless it has been freed of all stalks 
large enough to harbor a borer. In the factories the 
bales are stored in mothproof rooms kept rigidly under 
lock and key, and the few workmen who have access to 
them are put through the same elaborate ritual on leav- 
ing as employes of a mint. 

South Africa already has one pest in its cornfields, 
which it considers more than sufficient. This is the 
stalk borer, a creature related to the European corn. borer 
and having many of the same habits. Recommendations 
to the South African farmer for its control are reminis- 
cent of those now being published in the American corn 
belt for the control of the European corn borer. 


BURIAL CUSTOMS OF ANCIENT SWEDES 


Graves fifteen centuries old recently unearthed at 
Tuna, in central Sweden, have shed a new light on the 
elaborate and loving care which ancient Swedes lavished 
upon their dead. The burial mounds, according to Dr. 
T. J. Arne, a government archeologist, are the richest 
and most remarkable found in Sweden for many years. 

In one of the graves the skeleton of a man lay in 
the remains of a boat which was to carry him on his 
last long journey. Like the other graves, it was placed 
in true east to west direction, and the traveler had 
been well provided for. His horse, fully harnessed, and 
his dog had been placed in the stern of the ship and he 
had been given plenty of food for his journey. A round 
bronze buckle, evidently serving to fasten his mantle 
around his shoulders, was also found as well as several 
iron arrow heads, which showed he had been well armed. 
To keep his weapons sharp, he had a small whetstone 
fastened in a ring. A number of well-preserved earthen- 
Ware pots were also discovered in the grave. 

The next burial place contained a similar boat, in 
Which a man and his wife had started their last journey 
together, each of them having a horse and a dog. The 
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man had his sword and shield, and the woman had iron 
cooking implements and knives to enable her to prepare 
their food, and also a number of little female trinkets, 
including two combs of bone. 

Under another mound the remains of a man was dis- 
covered, but he had been buried without a boat. By the 
side of the deceased lay a mighty iron sword, a dagger, 
a knife, a flint and tinder for making fire, a beautiful 
sword belt of bronze and gold, richly ornamented, and 
a large silver buckle, inlaid with garnets set in gold. 
All these articles were in a decorative design of striking 
character and probably were of southern Germanic 
origin. 


ITEMS 


Or course, everybody drinks more water during very 
hot weather, but if just a pinch of salt is added, it will 
help greatly toward enduring the heat. Scientists investi- 
gating conditions in hot coal mines and steel plants found 
that the workers who succumbed rapidly when working 
in a temperature of about 100 degrees, were able to stand 
it better when this small amount of salt was added to 
their drinking water. At high temperatures, especially 
when working hard, the body gives off large amounts of 
water in perspiration. This is nature’s way of keeping 
us cool. But our bodies also lose much salt with the 
perspiration which is what causes a large part of the 
physical exhaustion felt when working in hot weather. 
To overcome this, add a pinch of salt to your drinking 
water. 


THe feeling that English sparrows are disappearing 
in this country is without justification, according to the 
U. 8. Bureau of Biological Survey. While there has 
been a decrease of these birds in the last few years, so 
that they are no longer the pest they were 40 or 50 years 
after their first importation, nature seems to be setting 
a balance in regard to them. In the West and Middle 
West they are still apparently on the increase. American 
songbirds are in no danger of extinction, like their rela- 
tives among the game birds. For the most part they 
are not in a precarious position, officials of the bureau 
report. 


THE story popular in the tropics that the barracuda is 
very dangerous and will attack humans while in bathing 
has just been acclaimed by scientists as no fish story but 
actual fact. The barracuda, of all marine fish, is most 
dangerous to man, Dr. E. W. Gudger, of the American — 
Museum of Natural History, and C. M. Breder, Jr., of 
the New York Aquarium, have just reported to the 
American Medical Association. For the first time, one 
of the many reported cases of barracuda bite was sub- 
jected to scientific study. A sailor, bitten while swim- 
ming in the Caribbean off the shore of Panama, was 
taken to the Colon Hospital for treatment at the time 
that Mr. Breder was also a patient there. Mr. Breder 


was able to recognize the wound definitely as that of a 
barracuda bite. 
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Two 35kv-a converters and four 17 lb. steel melt- 
ing furnaces used at plant of Ajaz Electrothermic 
Corp. The converters operate 24 hours per day, 
five and one-half days per week. One furnace és 
operated from each converter. Double throw 
switches, one of which is visible, between right 
hand converter and furnace, change power from 
one furnace to another between melts. Two fur- 
naces are poured and charged while metal és be- 
ing melted in the other two. 


For Special Alloys 


There is a wide field of usefulness in indus- 
try for a small electric furnace operating at 
temperatures well above the melting point 
of iron. Such furnaces are particularly use- 
ful for melting special steel alloys and for 
experimenting with various iron and steel 
alloys before beginning their production on 
a commercial scale. 


Until the present time, electrical equipment 
and furnaces for small specialized commer- 
cial installations usually have been prohibi- 
tive in price and often unsatisfactory in 
service. 


The Ajax-Northrup high frequency induc- 
tion furnace is now offered to take care of 
just such existing conditions, and to enable 
manufacturers to produce special steel melts 
under conditions of accurate temperature 
control, absence of contamination of the 
melt by carbon, and with negligible losses 
due to volatilization of the crucible con- 
tents. 


Send for the circular on STEEL MELT- 
ING in Ajax-Northrup furnaces. 


till, VA 


Ajax Electeothermic Corporation 


F. NorTHRUP, 
V. Pres. and Tech. Adv. 


\ 
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NORTHRUP 


ELECTRIC FURNACES 


WANTED TECHNICIAN—for biological lap. 
oratory in university. Full time work. Salary 
$1,500 to $1,800. Address, ‘‘C. C. A.,’’ care of 


The Science Press, 3939 Grand Central Terminal, 
New York, N. Y. 


WANTED—Two half-time graduate assistants a 
$800 each to assist in laboratories and work for ad- 
vanced degrees in Agricultural Biochemistry. Ap. 
plicants give age, training and experience. Address, 
R. Adams Dutcher, Department-of Agricultural and 
Biological Chemistry, Pennsylvania State College, 
State College, Penna. 


THE MICROSCOPE © 


By SIMON H. GAGE, of Cornell University 


Revised, Dark-field Edition (1927) now Available. 

The Old and the New in Microscopy, with a special chapter 

on Dark-Field Methods and their Application. 
Postpaid, $3.50 


COMSTOCK PUBLISHING CO., ITHACA, N. Y. 


For Sale: Very fine old Navajo rugs, museum 
pieces. American Indian jewelry of silver and 
turquoise, and wampum, old and modern. Pho- 
tographs, descriptions and prices on request. 
Hazel Andrews Cattell, 
43 Washington Square, 
New York, N. Y. 


Hy-Speed Mixers 


Clamp to any tank, operate from 
light circuit, mix all kinds of liquids. 
Also used for even temperature @ 
All Si baths. Thousands in use. i 


from Write for circular. 

1/10 H. P. ALSOP ENGINEERING CO. id 
7.50 up 41 W. 63rd St., New York 


LIKE NEW AGAIN 
Microscopes 
Rebuilt Reconditioned Repaired 
Moderate Fees 


Physicians’ Supply & Drug Co. 
427 S. Honore St. Chicago 


By means of sliding-contacts the resistance value of 


JAGABI RHEOSTATS 


can be varied from zero to full rating in exceedingly 
small steps. 


ig are eminently suited for, and are largely used 
in Educational, Research and Industrial Laboratories. 


Write for Uwustrated Bulletin 1140-8 


JAMES G. BIDDLE, 
1211-13 ARCH STREET 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


NATURAL COLOR MOVIES 


NATURAL color movies that every one can make and 
project had their scientific début on July 30 at the home 
of George Eastman, photographic pioneer and head of 
the Eastman Kodak Company, Rochester. 

Through the utilization of thousands of miniature 
lenses, invisible to the naked eye, but impressed into the 
photographic film itself, these new colored motion pic- 
tures will come into the American parlor before they are 
shown in magnificent movie palaces. 

By slipping a special color filter into the ordinary 
amateur movie camera and using the special film, the 
amateur can take the new color motion pictures. In de- 
velopment the film is changed to a positive but, due to 
the principle of the process, the film is just black and 
white, with no color or dyes appearing in the film itself. 
The process is a result of several years’ development by 
the Eastman Kodak Research Laboratories under the di- 
rection of Dr. C. E. K. Mees. 

It is a short span of years since the day in 1888 when 
Eastman introduced the first roll film kodak with the 
slogan: ‘‘ You press the button and we’ll do the rest.’’ 
But to-day the achievement of the recreation of a real 
scene with a camera that any one can operate is nearly 
complete. Movies brought motion, the development an- 
nounced recently brings color. Only the addition of 
sound to the home movie outfit is left for the future. 

A remarkable group of inventors, scientists and public 
men witnessed the first announced demonstration of the 
amateur natural color movies. 

Thomas A. Edison, whose motion pictures have now 
been made colorful, was a witness. Frederick E. Ives, 
inventor of the half-tone process, the fundamental prin- 
ciple of which is used in the new color movies, was also 
present, as was his son, Dr. H. E. Ives, of Bell Telephone 
Laboratories, who steered the development of telephoned 
photographs and television demonstrated within the last 
two years. Dr. Leo H. Baekeland, inventor of Velox 
photographie paper, as well as the synthetic resin bake- 
lite, was also a guest. Other scientists present were: 
Dr. E. F. W. Alexanderson, television inventor, and Dr. 
W. D. Coolidge, inventor of X-ray and cathode-ray tubes 
that bear his name; Dr. Michael I. Pupin, the physicist 
who made long-distance telephony possible; Hiram Percy 
Maxim, inventor; Dr. G. K. Burgess, director of the 
U. 8S. Bureau of Standards; Sir James Irvine, Scottish 
chemist, and Dr. Henry Fairfield Osborn, of the Ameri- 
can Museum of Natural History. The following public 
leaders were also guests: General John J. Pershing; 
Owen D. Young, General Electric Company head; Major- 
General James G. Harbord, president of the Radio Cor- 
poration; Dr. John J. Tigert, U. S. Commissioner of 
Education; Frank David Boynton, Ithaca superintendent 
of schools; Kar] A. Bickel, president of the United Press 
Association; Kent Cooper, general manager of the Asso- 
ciated Press; Roy Howard, of the Scripps-Howard News- 


papers; Adolph §. Ochs, publisher of the New York 
Times ; David Lawrence, publisher of the U. S. Daily, 
and Dr. Edwin E. Slosson, director of Science Service. 


QUARTZ AND EARTHQUAKES 

CROSSING earthquakes with quartz pebbles to raise a 
number of speculations about the inside of the earth is 
the feat performed by Professor R. A. Daly, of Harvard 
University. Linking the fact that the common sub- 
stance, quartz, changes its physical properties when 
heated with other seemingly totally foreign facts about 
earthquake waves, Professor Daly has discovered rela- 
tionships that may lead to our finding out the real nature 
of the foundations of our continent. 

Quartz is a material found nearly everywhere on the 
surface of the earth. As white pebbles on beaches, 
crystals in cavities, or sand grains in sandstone, it is 
known to many. No.one knows, however, if quartz is 
as abundant inside the earth as it is on the surface. 
Indeed, it may not exist there at all, at depths of many 
miles. 

Neither mines nor oil-wells can tell us much about the 
deep insides of the earth. Professor Daly’s information 
is based on the study of earthquakes. Earthquake shocks 
send out earth-waves which are received on seismographs 
all over the globe. It is known that the deeper these 
waves; penetrate the faster they travel. But the increase 
of speed is not uniform. On the contrary, there are two 
sharp jumps, at depths estimated by European computers 
to be about twenty and forty miles below the surface. 

Returning to the subject of quartz, Professor Daly 
points out that its physical properties change when it is 
heated. Again, this change is not uniform. There is 
a sharp jump at a certain temperature. Vibrations would 
spread more rapidly in quartz above this temperature 
than in quartz below this temperature. The earth gets 
hotter as we burrow down into it. At a depth of twenty 
miles it may well be hot enough to change low-quartz into 
high-quartz, and this change would readily explain the 
change in speed of the earthquake waves. As for the 
second jump in speed, the discontinuity at forty miles, 
Professor Daly suggests that below this depth there may 
be no quartz in the rocks at ail. In a recent number 
of the American Journal of Science, Professor Daly has 
elaborated his views and has brought many lines of scien- 
tific thought to a focus on that unknown territory, the 
inside of the earth, | 


THE CABBAGE PLANT AND TEMPERATURE 


A CABBAGE plant that produced six cabbage heads in 
turn, one above the other, and has finally ended its career 
with a crop of viable seed at the top of the eight-foot 
‘*stalk’’ is an unusual occurrence that is likely to go 
down in botanical history. 

This plant was produced by keeping it at a high tem- 
perature of 70 degrees Fahrenheit and above steadily for 
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The New B & L Hemoglobinometer 
Improved Newcomer Model 


The excellent features of the former model 
have been retained and the following im- 
provements have been incorporated in this 
new model to make it even more sensitive 
and easy to read. 3 3 $3 3 


1. The scale on the drum reads 
directly in GRAMS and by this 
construction is magnified six times, 
sO one can estimate 0.1 grams. 


2. A special blue filter in the eye- 


piece makes possible a perfectly 
balanced photometric field. 


3. The color of the field is always the 
same, the two parts requiring to 
be matched in brightness only. 


4. By virtue of a newly designed 
prism system, the light paths are 
exactly similar and contain no 
cemented or silvered surfaces to 
absorb flight. 


Further information will gladly 
be furnished on request 


BAUSCH LOMB 


OPTICAL COMPAN Y 
632 St. Paul Street Rochester, N. Y. 
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over two years, according to Julian C. Miller, of Cornell 
University, who conducted the experiment. Seeds were 
produced only when the plant was removed last Novem- 
ber to a cooler greenhouse where the temperature aver- 
aged from fifty-five degrees to sixty degrees Fahrenheit. 

This eabbage is one product of a series of experiments 
that show that controlled temperature has an important 
effect on crops such as cabbage or beets that normally 
require two years to complete the cycle of fruit and seed. 
Vegetative growth continues so long as the plant is kept 
at the higher temperature, Mr. Miller has found. Seeds 
are not produced until the temperature is lowered, bring- 
ing about the necessary changes within the plant. 

Ordinarily, farmers and seed-growers put cabbage 
plants in storage through the winter and set them out 
the second spring to produce seed. Recent experiments 
at Cornell show that the cabbage plant requires only a 
two-months’ rest period in storage at thirty-five degrees 
to forty degrees Fahrenheit, after which the plants can 
be transplanted to a greenhouse for seed production. In 
this manner the two-year cycle can be compressed into 
one year. This method is particularly desirable for 
growing the first and second generation seed of any cross 
or selection. 

Experiments on annual plants by W. W. Garner and 
H. A, Allard, of the U. 8. Department of Agriculture, 
proved the importance of length of day in the maturing 
of annual crops. In the case of the cabbage, Mr. Miller 
has found that increasing the amount of light had no 
effect, but temperature appears to be a controlling factor 
of great importance. 


THE BIOLOGICAL EFFECTS OF RED AND 
YELLOW RAYS 

THE red and yellow light rays of long wave-lengths are 
just as important as the shorter violet or ultra-violet 
rays for normal growth and development, according to 
Dr. Charles Sheard, of the Mayo Clinic. 

Dr. Sheard and associates experimented with chickens, 
exposing different groups of them to sunlight from which 
the ultra-violet, red-yellow and green-blue rays, respec- 
tively, had been removed by special glass filters. At the 
same time, all the chickens were fed a diet rich in every- 
thing except vitamin D. 

When either the red-yellow or the green-blue light was 
filtered out, the parathyroid glands, which play an im- 
portant part in the process by which food is transposed 
into tissue and. energy, increased greatly in size in order 
to maintain normal growth and development. 

During the first two months the rate of growth of the 
chicks was greater under ell filters when a small amount 
of cod-liver oil was added to the diet. At the end of 
six months’ time it was found that the weights of 
chicks under both the amber and blue filters was much less 
than under the whole of sunlight except in the cases where 
cod-liver oil was fed. This small amount of cod-liver 
oil is apparently able to induce normal growth and de- 
velopment irrespective of the presence or absence of any 
portion of either ultra-violet or visible solar energy. 
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Without cod-liver oil and on a standard ration, experi- 
ments showed that normal growth did not take place 
unless both the ultra-violet and visible rays of sunlight 
were admitted. 


MEMORY FROM INFANCY 


AN adult who relates strange things that happened to 
him in the first year, or even the first days, of his life 
may be remembering the actual facts, in the opinion of 
J. A. Hadfield, psychologist at London University. 

People who apparently recall events out of a sup- 
posedly blank babyhood are noted from time to time by 
psychoanalysts, as they probe into the early years of life 
in search of the root causes of maladjustments. Such 
stories have often been taken with a grain of salt by the 
individual’s family, who believe that these must be 
merely imaginative memories that have come to seem real 
to the individual. It is also possible that the individual’s 
‘*memory’’ of an event was gained in perhaps his third 
or fourth year of age, from hearing some one else re- 
count an incident of his babyhood. 

Describing a number of cases in the British medical 
journal, Lancet, Mr. Hadfield tells of a doctor who re- 
membered a fire that occurred when he was eight months 
old. The fire completely destroyed the house and no 
pictures of the home were preserved. The doctor de- 
scribed the circular staircase and a colored glass window 
at the landing, and the flames licking at the glass pan- 
els. When he was aboat seven years old, he had told 
his parentg about this memory, and gave so many details 
that they accepted the story, incredible as it seemed to 
them. 

A more remarkable instance cited by Mr. Hadfield is 
that of a woman under hypnosis who vividly described 
the terrifying infantile experience of being slapped, held 
upside down and shaken harshly. The psychologist in- 
quired if she did not know how they revived infants 
when they do not breathe after birth. She answered that 
she had no ides, and was surprised to hear that she 
had described the usual procedure. 

Undoubtedly young children are too young to under- 
stand the whole significance of their experiences, Mr. 
Hadfield comments. But they ‘‘are not too young to 
feel, and experiences that are not in the least under- | 
stood by a child may produce violent commotion in its 
soul.’’ 

Studies of anatomy, he states, show that in the year- 
old child the brain center for emotion is active, though 
the center for more discriminative thought is probably 
not in full function. 

The young child, he suggests, can hold in its memory 
the feeling of a scene, and later when he can use lan- 
guage, he puts the feeling into words more or less accu- 
rately as the case may be. 


LARCH CANKER IN THE UNITED STATES 
AMERICA’S dwindling timber supply is threatened by 
a new tree disease, similar to chestnut blight, which is 
capable of wiping out stands valued at approximately 
$3,150,000,000, says Dr. Haven Metcalf, in charge of 
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The 
University of Sheffield, England 
Department of Glass Technology 


The Department is thoroughly equipped 
both for the study of the theory of the vu 


_ reous state and for the technology of glass 


and glassmaking. 


Systematic courses of instruction leading 
to the degrees of B.Se. (Tech.) and M.Se. 
(Tech.) in Glass Technology. 


Postgraduate Research Facilities leading 
to the degree of Ph.D. 


The undersigned will be glad to supply 
further particulars 


M. GIBBONS, Registrar 


r 


STAIN TECHNOLOGY 


A quarterly devoted to biological stains and 
to microscopic technic closely related 
to staining. 

Subscription price: $1.50 a year 
Published by the Commission on Standard- 
ization of Biological Stains. 

(First number appeared in January, 
1926. All back numbers are still 
available. ) 


BIOLOGICAL STAINS 


A handbook on the nature and uses of the 
dyes employed in the biological laboratory. 
By H. J. CONN 
with the collaboration of the members of the 
Executive Committee of the Commission on 
Standardization of Biological Stains 
151 pages, cloth bound. 

Published by the Commission. 

Price $2.50 postpaid (10 per cent. discount if 


cash accompanies order). 


Both the book and journal should be ordered 
direct of the Chairman of the Commission: 


H. J. CONN 


Lock box 299 Geneva, N. Y. 


WER 


The German “Who’s Who” 
Volume Nine, 1928. 


After not having been issued for some time this new edition of the German “‘Who’s Who’’ 
will be welcomed by all who wish to acquaint themselves with biographical data relating to the 
leading men of Germany. The present volume has been thoroughly revised and about 3000 
new names have been added. It contains about 1900 pages, printed in double columns, and 


is bound in full cloth. 


Our special price: Eleven Dollars 


Orders for immediate delivery may be addressed to 


THE SCIENCE PRESS DISTRIBUTING COMPANY 
A Scientific and Educational Book Service 


Grand Central Terminal 
New York, N. Y. 
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the Office of Forest Pathology, U. S. Department of 
Agriculture. 

Larch canker, as the disease is called, has been known 
in Europe for about a century and is believed to have 
been brought here on seedlings from Great Britain, prior 
to enactment of the plant quarantine law. It was re- 
cently discovered attacking trees in two New England 
states. 

Dr. Metealf characterizes the disease as ‘‘far and 
away the most potentially serious tree disease that has 
ever struck the United States.’’ Its danger, he explains, 
lies not in the fact that it is attacking and killing the 
native larch, or tamarack, a tree not commercially im- 
portant, but that it has proved contagious to the Douglas 
fir and the yellow pine, the two most important timber 
species in North America. 

Drastic measures will be necessary to stamp out the dis- 
ease before it gets beyond control and, in Dr. Metcalf’s 
opinion, it may be too late now. Three thousand dis- 
eased trees in Massachusetts and Rhode Island will be 
burned out this summer. It is not known whether other 
areas have been affected, but larch canker is equipped to 
spread rapidly. 

Fear is expressed that the great Douglas fir forests of 
the West may become infected because the larch forest, 
ranging in a continuous broad belt from New England 
to the Pacific coast, interlaces with the fir forest near 
British Columbia, forming a bridge upon which the dis- 
ease could cross. Little is known about the disease, but 
imported diseases and imported pests, it is stated, are 
frequently far more virulent in countries they adopt than 
in their native habitat. 


THE EAGLES AT VERMILION, OHIO 


A DUAL tragedy at the aerie of the pair of American 
eagles which have nested for many years three miles east 
of Vermilion, Ohio, probably will make this season the 
last for the observations of Dr. Francis H. Herrick, of 
Western Reserve University, and C. H. Shipman, a 
naturalist, of Willoughby, Ohio. 

Dr. Herrick and his associate have been studying the 
great American bird at first hand for several weeks each 
summer for the past seven years. They have a specially 
built 125-foot steel observation tower overlooking the 
aerie. Here they have spent the greater part of each 
day during the nesting season. 

Early this season they reported the disappearance of 
the male eagle. Since the eagle mates for life and has 
never been known to desert its mate, it is probable that 
the bird was either killed or driven away in a territorial 
warfare. Both the naturalists and residents of the town 
are greatly interested in finding out its fate. As a result 
of this misfortune the two baby eaglets hatched this 
season were somewhat neglected during their infancy 
because of the mother bird’s tendency to do only her 
own share of the work of rearing her family. The 
smaller eaglet, through lack of food and abuse from its 
brother, died several weeks ago. From that time on the 
mother cared assiduously for the remaining baby until 
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early this week, when it was large enough to leave the 
aerie and look out for itself. 


ITEMS 


VINEGAR made by the old-fashioned fermentation proc- 
ess is far superior to synthetic acetic acid, German 
scientists have found. While all vinegars vary greatly 
in their vitamin content, the synthetic variety is lacking 
in vitamin D, the important food factor that prevents 
rickets in children, report Dr. A. Janke and H. Lacroix. 


CHINESE boys and girls of Kwangtung ancestry living 
in Hawaii grow faster and more regularly than boys and 
girls of the same age living in China, investigations made 
by Vivia B. Appleton have shown. This is credited to 
the better living conditions in Hawaii, which present an 
environment more favorable to normal growth. Chinese 
children living there grow more like European children. 
Those measured were between 6 and 20 years. The dif- 
ferences between the sexes is more marked among this 
group than among those studied in China. Racial dif- 
ferences between the two groups were present before 
adolescence but were more decided after. 


THE northern coast of Peru, near the scene of a severe 
earthquake on May 14, was again shaken on July 18. 
Seismic waves from the center of the disturbance, re- 
layed to Science Service from eight seismograph observa- 
tories, permitted the experts of the U. S. Coast and 
Geodetic Survey to locate it at seven degrees south lati- 
tude and 79.7 degrees west longitude. It happened at 
2:05 eastern standard time. The observatories report- 
ing the disturbance were located at Manila, P. I.; Sitka, 
Alaska; Honolulu, T. H.; Tucson, Arizona, and Chicago, 
Ill.; all of which are operated by the Coast and Geo- 
detie Survey, and at Georgetown University, Washing- 
ton; St. Louis University, St. Louis, and the Dominion 
Observatory, Ottawa, Canada. 


THE division of anthropology and psychology of the 
National Research Council is turning a searchlight on 
the problems of the deaf and hard of hearing, to deter- 
mine the most practical methods of rendering aid. Ten 
subcommittees have been appointed, composed of special- 
ists in medical, psychological and educational aspects of 
deafness, Dr. Knight Dunlap, chairman of the division, 
has announced. One subcommittee, headed by Dr. F. 
Lyman Wells, of Boston, will report on the emotional 
and social difficulties among the deaf and hard of hear- 
ing. Another of the ten subcommittees will suggest 
what most needs to be done in teaching those with de- 
fective hearing. After the subcommittees have worked 
out a practicable program of research, the problems in- 
volved in carrying out the needed work will be con- 
sidered. But until a sane, comprehensive and practical 


research program has been developed, the attempt to 
finance or initiate research would be unwise, and prob- 
ably unfortunate, Dr. Dunlap stated. 
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NEW SCIENTIFIC BOOKS 


The Macmillan Company, New York 


INFANCY AND Human GrowTH. Arnold Gesell. pp. 


xvii+418, $3.50. 


This is a companion volume to the author’s earlier vol- 
ume, “The Mental Growth of the Pre-school Child.” It 
deals with early human growth at close range, by methods 
of systematic observation and of direct record. 


Tue Froc. Waldo Shumway. pp. viii+67. $0.90. 


A laboratory guide in which is given an account of the 
anatomy, histology and embryology of the frog. The book 
differs from the usual “ problem” type of manual in that 
it tells the student exactly what he is to find in the speci- 
men he is dissecting. 
OrGANic CHEMISTRY. James Bryant Conant. pp. ix+ 

291. $2.60. 

A beginning text for a year course or, with certain omis- 
sions, for a one-semester course. The author has tried to 
make the subject attractive to the student. There are dia- 
grams of important industrial processes and special lab- 


oratory set-ups. 


VESTIGES OF PRE-METRIC WEIGHTS AND MEASURES. 
Arthur E. Kennelly. pp. xi+189. $2.50. 


The author spent a year in a number of European coun- 
tries for the purpose of finding how numerous or important 
the vestiges of old units might be in commerce. The re- 
sults of the research tend to show the length of time it 
takes a country to bring the metric system into general use. 


Longmans, Green & Company, New York 
‘MEASUREMENT AND CALCULATION. Norman R. Campbell. 
pp. ix+293. $5.00. 


This book, intended primarily for advanced students, ex- 
pounds the principles underlying the making and the use 
of measurements of all kinds. The matters discussed are 
closely related to the actual practice of physics and will 
also he of interest to the laboratory worker. 


‘ Paul B. Hoeber, Incorporated, New York 


René HyYAciIntHE LAENNEC. Gerald B. 
Webb. pp. xix+146. 13 plates. $2.00. 


A sketch of the life of the famous French physician, with 
details in regard to his invention of the stethoscope. 


Yale University Press, New Haven, Connecticut 


HIsToRY OF THE SHEFFIELD SCIENTIFIC SCHOOL or YALE 
Untiversiry. Russell H. Chittenden. In two vol- 
umes. 610 pp. Lllustrated. $10.00. 


An account of the founding and development of Yale’s 
Scientific School. The time covered is from 1846, when the 
United States was just beginning to realize the importance 
of scientific research, to the year 1922. 


D. Van Nostrand Company, New York 
FIXATION OF ATMOSPHERIC NITROGEN. Frank A. Ernst. 
pp. ix+154. $2.50. 


Intended for those who are unfamiliar with the subject 
and who want general information in regard to it. 


The Cambridge University Press, the Macmillan Com. 

pany, New York 
BIOLOGICAL CHEMISTRY AND Puysics oF SEA WaArteER. 
H. W. Harvey. pp. x+194. $4.25. 


A discussion of the chemistry of sea water, water movye- 
ments, temperature of the sea, color and illumination of 
sea water and the chemical and physical factors controlling 
the density of population in the oceans. 


J. H. Jeans. 


ASTRONOMY AND COSMOGONY. pp. x + 420, 


$10.00. 

A description of the present position of cosmogony and 
of various closely associated problems of astronomy, as, 
for instance, the physical state of astronomical matter, the 
structure of the stars and their ages. The language is as 
simple as scientific accuracy permits. 


J. Gray. pp. vilit+ 162. 105 


CimIARY MOVEMENT. 


figures. $4.25. 


An account of ciliary mechanism in the invertebrates and 
very small animals, from a physiological point of view. 


THE NEw QuANTUM MECHANICS. G. Birtwistle. pp. xiii 
+290. $5.50. 


This book is concerned with the development of quantum 
mechanics during the past two years. The theories of 
Heisenberg, Born, Jordan, Dirac, Fermi, Schrédinger, 
Landé, de Broglie, Bose, Einstein and Bohr are given con- 
sideration. 


PHOTO-ELECTRIC CELLS 


THE BURT CELL 


Without Fatigue—Highly Sensitive 
Absolutely Reproducible—Instantaneous in Response 


The BURT-CELL is made by a new method and 
should not be confused with any other photo-electric 
cell. By a special process of electrolysis, the photo- 
electric metal is introduced into a highly evacuated 
bulb directly through the glass wall of the bulb, giv- 
ing photo-electric material of absolute purity. The 
superiority of the BURT-CELL is due to these fea- 
tures, making possible results never before obtainable. 


Described in Bulletin No. 271 


QUARTZ CELLS—We are pleased to announce that 
we are manufacturing reproducible quartz photo- 
cells for measurement of ultra-violet. 


We also manufacture the STABILIZED OSCILLO- 
SCOPE—the only VISUAL OSCILLOGRAPH having 
a linear time axis and no inertia—giving an accurate 

_ picture of high frequency wave forms. This is a most 
powerful tool for the study of periodic phenomena. 


Write for Bulletin 273 


DR. ROBERT C. BURT 
Manufacturing and Consulting Physicist 
327 S. Michigan Ave., Pasadena, Calif, 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE PERSEID SHOWER OF METEORS 


WartcH the northeastern sky Saturday night, August 
11, and even into the early morning hours of Sunday. 
Then you will be rewarded by a sight of some of the 
meteors, or ‘‘shooting stars,’’ of the famous Perseid 
shower. 


But though it is ¢alled a ‘‘shower’’ one should not ex- 


pect anything approaching a shower of rain. True, there 

have been showers of meteors in the past, when the entire 

sky has been covered with thousands of them, like the 
ribs of a gigantic umbrella. Such a shower is very rare, 
and no one can tell when one will again occur. 

On almost any clear night a careful watcher can prob- 
ably see half a dozen meteors flash across the sky in the 
course of an hour. At the time of the Perseids, however, 
this number may greatly increase, so that one can easily 
see am average of one a minute or even more. This 
month they will be easily visible because the moon will 
be out of the way, and Saturday night will be dark. 
When there is a full moon in the sky at the time of 
the shower, its brilliance, while not making the meteors 
completely invisible, at least makes them less conspicuous. 

The name of the Perseid shower comes from the loca- 
tion of what astronomers call the radiant. That is, the 
ordinary casual meteors that one sees on any night may 
float across the sky in any direction. The meteors of a 
shower, however, all seem to radiate from a particular 
part of the sky. In the case of the August shower, the 
radiant, or point from which they seem to come, is in 
the constellation of Perseus, which can be seen high in 
the northeastern sky after midnight. 

Actually, the meteors are not coming from a point. 
They are moving in parallel paths. In the distance these 
paths seem to come together, in the same way that the 
tracks of a railroad seem to come to a point in the dis- 
tance, even though they are actually the same distance 
apart at all places. 

These meteors travel around the sun in a huge swarm. 
Probably all parts of this path along which they travel 
are densely populated with them, but some parts more 
than others. In August, the earth, in its own travels 
around the sun, crosses the path of the meteors. Then 
they fall into the earth’s atmosphere, but the friction gen- 
erated by the friction with the air soon burns them up 
in a flash of light that we may see. When the earth 
happens to cross the meteoric orbit at the same time as 
one of the very dense accumulations, they are unusually 
numerous, and a shower such as that of some past years 
is the result. 

One thing about the study of meteors that makes it of 
interest is that it is one of the few branches of astron- 
omy in which serious study can be made without the aid 
of a telescope. Under the guidance of Professor 
Charles P. Olivier, of the Flower Observatory, of the 
University of Pennsylvania, at Philadelphia, hundreds of 
these amateur astronomers report regularly on the 


meteors they observe. They are gathered together into 
an organization called the American Meteor Society. As 
there are many parts of-the country where none of their 
members are located, Professor Olivier is anxious to re- 
ceive more reports from these volunteer observers. 


SPECTRUM OF THE NORTHERN LIGHTS 


PHOTOGRAPHS made at the Lowell Observatory of the 
spectrum of the Northern Lights at the time of the bril- 
liant display on July 7 has opened up a new scientific 
mystery. For the first time, there appears, in addition 
to the various lines due to known elements, a very promi- 
nent line in the red region of the spectrum. As it has 
never before been photographed, Dr. V. M. Slipher, di- 
rector of the observatory, who recorded it, is unable to 
state definitely what elements cause the reddish color. 
However, he suspects that it is due to some known gas 
in the atmosphere of the earth, possibly nitrogen. 

On the photographs taken by Dr. Slipher there also ap- 
peared very prominently the so-called green auroral line, 
which was long a mystery. First photographed during 
visible displays of the northern lights, or aurora borealis, 
it was found at the Lowell Observatory in 1915 that it 
could be recorded by pointing a spectrographic camera 
at any part of the sky on any night even if cloudy. Dr. 
Slipher has also made such photographs of it on numer- 
ous occasions and under all sorts of sky conditions, 
always with success. He finds an unaccountable varia- 
tion of its intensity shown even in a few minutes. This 
may occur during a night that remains constantly clear, 
so is not due to the weather conditions. 

However, the origin of the green line was shown 4 
few years ago by Professor J. C. McLennan, of the 
University of Toronto, and Professor G. M. Shrum, of 
the University of British Columbia. Studies made in 
his laboratory with the aid of low temperatures obtained 
with liquid air and liquid hydrogen, finally demonstrated 
that it was due to familiar oxygen. 


ANCIENT HUMAN REMAINS IN NEW 
MEXICO 


Retics of a buffalo hunt held by primitive men near 
Folsom, New Mexico, thousands of years before white 
men came to America continue to puzzle and attract 
scientists. In response to a telegram from Folsom re- 
ceived by the Smithsonian Institution, reporting new 
discoveries of stone arrow-points and fossil bison bones, 
Neil Judd, a Smithsonian anthropologist, has set out for 
the scene of the excavations to examine the remarkable 


evidence. The excavations are being conducted by the 


Colorado Museum of Natural History and the American 
Museum of Natural History. 

The stone arrow-heads used in the hunt have 
found close to bones of bison supposed to have become 
extinct in America long before men appeared on this 
If the stone weapons were shot at this liv- 


been 


continent. 


l 
Ai 
| 
‘as 
J % 
i, 
chs 
4 
~ 

4 

song 
er 
{ 


SCIENCE—ADVERTISEMENTS 


The 
University of Sheffield, England 
Department of Glass Technology 


The Department is thoroughly equipped 
both for the study of the theory of the vit- 
reous state and for the technology of glass 
and glassmaking. 


Systematic courses of instruction leading 
to the degrees of B.Se. (Tech.) and M.Se. 
(Tech.) in Glass Technology. 


Postgraduate Research Facilities leading 
to the degree of Ph.D. 


The undersigned will be glad to supply 
further particulars 


W. M. GIBBONS, Registrar 


418 Light Street 


Have you sent for your copy? 


Here is a thoroughly practical book on Hy- 
drogen Ion Control that contains a clear ex- 
planation of the method, as well as a great 
deal of data on its application in many differ- 
ent fields. If you have not yet obtained your 
complimentary copy, write for it to-day. 


LaMotte Chemical Products Co. 


Baltimore, Md., U. S. A. 


To the Chemist: 


Announcement is made of the 
publication of 


Naoum’s Nitroglycerine 
and Nitroglycerine 
Explosives 


for the first time in English. Author- 
ized translation is by E. M. Symmes 
of the Hercules Powder Company, 
who has included American practice 
and brought the book to date with 
cooperation and approval of Dr. 
Naoum. 

Thus the work becomes the most 
modern outstanding treatment of the 
subject—no other book in English 
covers the field so authoritatively and 
comprehensively. 


Cloth, 6x9. Extensively Illustrated. Indexed 
Price, $7.00 


Clark’s Determination of 
Hydrogen [ons 


Third Edition 


Much enlarged and entirely revised; 
with new color chart of indicators. 


Just published. 
Price, $6.50 


The Williams & Wilkins Company 


Publishers of Scientific Books and Periodicals 
Baltimore, Vv. S. A. 
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ing game, as the evidence indicates, the conclusion of 
some scientists is that men must have inhabited America 
at least 25,000 years, possibly even several hundred thou- 
sand years. No evidence has ever been discovered in this 
country to show that the types of bison found with the 
arrow-points have lived in America in recent times. 

Dr. Oliver P. Hay, of the Smithsonian Institution, is 
now engaged in studying some of the bones of these ex- 
tinct bison. The bones found at Folsom belong to bison 
with flattened horns different from any living form, 
Dr. Hay states. 

Additional clues to the age of the bones and the 
weapons are the depth and formation of the earth in 
which they lie and the layers of soil that have accu- 
mulated above them in the progress of time. 


A CORN BORER PARASITE 
(Science Service Correspondent) 


A NEAR relative of the silkworm disease which caused 
the famous Pasteur much grief, but also brought him 
much fame, is being studied in France as a possible ally 
in the war against the corn borer. 

It is known that insects suffer from a multitude of 
diseases, many of which are epidemic and destroy large 
numbers, but the practical applications of insect pathol- 
ogy present an almost unexplored area of science. In- 
sect diseases, like those of man, are usually caused by 
microbes such as _ bacteria, fungi, or the _ ultra- 
microscopic group of viruses. 

Dr. A. Paillot, in a paper presented at a recent meet- 
ing of the French Academy of Science, reported the dis- 
covery of two new protozoa or single-celled animals 
which are parasites of the European corn borer in cer- 
tain parts of France. One is a flagellate and propels 
itself forward and backward with a nearly ultramicro- 
scopic whip-like appendage. It is quite rare and is found 
occasionally in the internal organs of the corn borer 
larva. 

A more promising disease is a microsporidia to which 
Dr. Paillot proposes to give the name Perezia pyrausta, 
It spreads decidedly in an epidemic fashion, and has been 
observed frequently in two regions of the Jura. Dr. 
Paillot says that externally the sick corn borer larvae 
do not differ from the healthy larvae, but that internally 
they are pretty badly wrecked. The disease is trans- 
mittable from individual to individual through the in- 
testinal tract. 


THE CHEMIST AND THE FOOD SUPPLY 


THE specter of starvation pressing on an overpopulated 
world is something the chemist refuses to worry about. 
Economists and sociologists have concerned themselves 
over the population problem ever since Malthus worked 
out a statistical expression of it over a century ago, but 
they always assume unchanging needs and tastes on the 
part of the population, and unchanging methods for the 
production of food. 

At the meeting of the Institute of Chemistry of the 
American Chemical Society, Dr. H. E. Barnard, of In- 
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dianapolis, challenged these assumptions, and declared 
that the chemist will be able to meet the food problems 
of any imaginable future population. The only thing 
that can limit the race is sheer lack of standing-room, 
he said. 

‘*The sociologist and economist study the Malthusian 
doctrine very differently from the chemist,’’ Dr. Barn- 
ard continued. ‘‘They would limit world population to 
the number of people who can live happily and com- 
fortably under the best living conditions to-day. The — 
chemist is not so much interested in ideal living condi- 
tions as in applying scientific law to do the work of the 
world, no matter whether it is concerned with shelter or 
food or comfort. 

‘The chemist is impatient when he hears the Mal- 
thusian doctrine discussed in terms of wheat acreage, or 
sugars, or fats, for he is confident that when the fertile 
acres of the earth do not produce crops sufficient for 
man’s needs he can synthesize them in his laboratory. 
Indeed he is already doing it. When the need comes 
the chemist will convert the light of the sun and the 
nitrogen of the air into food for the human family. 
Thirty men working in a factory the size of a city block 
can produce in the form of yeast as much food as 1,000 
men tilling 57,000 acres under ordinary agricultural con- 
ditions. To the chemist the Malthusian doctrine is but 
the sad reflection of a pessimistic world.’’ 


THE USE OF FURFURAL 


FURFURAL may well become the chemical word familiar 
to every household of the coming generation, as coal-tar 
is to those of the present. This is the prophecy ventured 
by C. 8S. Miner, of Chicago, before the Institute of Chem- 
istry of the American Chemical Society now in session 
at Evanston, Ill. And the discovery that this hitherto 
rare chemical can be made cheaply in commercial quan- 
tities is almost an accident, the result of experiments 
aimed at an entirely different objective, he said. 

In the preparation of rolled oats, hundreds of tons of 
oat hulls are left as a by-product at the end of the mill- 
ing. Little use could be found for them, and they 
accumulated around the mills in vast quantities. In an 
endeavor to render them edible, at least for cattle, they 
were subjected to various chemical tratments, and one 
of these experiments resulted in the production of fur- 
fural in appreciable amounts. Since then research has 
followed two lines: to produce it as economically as pos- 
sible, and to find new uses for it. 

Furfural is very active chemically, is a solvent of wide 
application, and possesses many properties tending to 
give it commercial value. It is at present being used 
very extensively in the manufacture of synthetic resins 
and moulding compounds. Recently a light-sensitive 


furfural resin has been produced which is used in the 
preparation of printing plates. 

Because of its germicidal properties and also its fungi- 
cidal properties furfural is finding application in the 
preventing of fermentation in glues and dextrin pastes, 
as well as in the preparation of disinfectants and deodor- 
Some derivatives of furfural are being used as 


izers. 
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BECBRO 


LABORATORY RHEOSTATS. 


Screw Adjustment Type 


“ BECBRO ” Rheostats carried in stock include numerous different ratings. 

Included in the stock sizes are tubular types of lengths 20”; 16”; 8”; the resistance element being 
Wire or Ribbon. 

Each tube has a slider adjustment which varies the resistance by very small steps from Zero to total 
value of the unit. 

The approximate total resistance of these stock rheostats varies from 0.3 ohm to 30,000 ohms per unit, 
and have corresponding current capacities of 25 amperes down to 0.1 ampere. 

Rheostats of more or less special construction include the Single Tube equipped with two rods and 
two sliders; Single and Double Tube equipped with Screw Adjustment (see cut); Double and Triple Tubes 
mounted as a Unit; Non-Inductive Wound Tubular and Stone Types. 

“BECBRO” Carbon Compression Rheostats with corresponding Normal Ratings of 250: 1000: 1500: 
3000 Watts. 

Write for Catalog 8-20 


BECK BROS. 


421 Sedgley Ave. Philadelphia, Pa. 


WER 


The German “Who’s Who” 
Volume Nine, 1928. 


After not having been issued for some time this new edition of the German ‘‘Who’s Who’’ 
will be welcomed by all who wish to acquaint themselves with biographical data relating to the 
leading men of Germany. The present volume has been thoroughly revised and about 3000 
new names have been added. It contains about 1900 pages, printed in double columns, and 
is bound in full cloth. 


Our special price: Eleven Dollars 


Orders for immediate delivery may be addressed to 


THE SCIENCE PRESS DISTRIBUTING COMPANY 


A Scientific and Educational Book Service 
Grand Central Terminal 
New York, N. Y. 
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ged disinfectants and furfural itself is used in the 
preparation of tree wound dressings. 

‘‘Research men are constantly working with furfural 
and its derivatives and undreamed of uses for them are 
found every day,’’ Mr. Miner said. ‘‘The annual crops 
furnish an almost inexhaustible, relatively cheap supply 
of raw material for the production of furfural, and as it 
is a highly reactive compound capable of functioning as 
the raw material for a wide range of chemical manufac- 
turing processes, it may well form the basis of a branch 
of American chemical industry comparable in importance 
to the coal-tar industry in Germany.’’ 


PEROXIDES 


ALTHOUGH the average citizen is familiar with only 
one peroxide, hydrogen peroxide, which he uses for a 
mouth-wash and his daughter may use for a hair bleach, 
peroxides of various other kinds play a more important 
part in his daily life than is usually realized. Some of 
the things for which peroxides are useful were described 
before the Institute of Chemistry of the American Chem- 
ical Society recently by Dr. V. R. Kokatnur, of Ar- 
lington, N. J. 

‘‘Hydrogen peroxide can be described as being com- 
posed of two parts, viz., oxide head and hydrogen 
trunk,’’ said Dr. Kokatnur. ‘‘If this oxide head of 
hydrogen peroxide is attacked to a trunk of a different 
genus such as one severed from organic compounds, we 
get an organic peroxide, 

‘Nature has many such organic peroxides. When a 
drying oil such as linseed oil, tung oil or turpentine dries 
in air, it forms a tough film of organic peroxides and in 
a sense the paint and varnish industry may be said to 
depend on this discovery, When a beautifully colored 
leaf or flower fades or changes its color in fall, it is per- 
haps due to a whole or part bleaching of such colors by 
peroxide formation. 

‘‘The oxygen of organic peroxides is of active type 
and is many hundred times more powerful than oxygen 
of hydrogen peroxide. This property makes organic 
peroxides extremely useful in arts and industries. Thus 
nearly fifty per cent. of flour consumed in the country is 
bleached and treated by an organic peroxide. More flour 
is reclaimed than would otherwise be available for human 
consumption by this treatment. They are increasingly 
being consumed in the refining and bleaching of many 
of our edible oils.’’ 

Dr. Kokatnur prophesied a possible important réle for 
these little-known compounds in developing a future 
liquid fuel supply. 

‘There are many other outlets awaiting future ex- 
ploitation but one of them provides a wonderful tool in 
the hands of a chemist for novel synthetic products,’’ he 
said. ‘While they may not be cheap and commercially 
feasible in the immediate future the changed circum- 
. Stances might make them very important. The present 
heetie efforts being made to replenish the gasoline sup- 
plies from other sources like coal can not really solve 
the problem. Even the coal supplies can not last forever 
and the only way to solve the problem is to fall on 
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sources that are perennial and can be grown from the 
soil. Organic peroxides might then point the way to 
replenish the gasoline supplies from such perennial 
sources. 


ITEMS 


THE color test for vitamin A in cod-liver oil has now 
been proved thoroughly reliable when compared with the 
old, biological method of testing for presence of this 
vitamin, according to experiments carried on at labora- 
tories in the University of Sheffield, University College, 
London, King’s College for Women, London, The Lister 
Institute and the University of Oslo. At these labora- 
tories several different samples of the oil were tested by 
the biological method, which is a feeding method carried 
out on experimental animals, and the same oils were 
tested by the color test by Dr. Otto Rosenheim, of the 
National Institute for Medical Research, London, who 
originally devised the color test. The results were so 
similar that the reliability of the color test was proved 
without any doubt. The two methods are now to be com- 
pared for other substances containing vitamin A, such as 
butter. 


Some physicians have for a long time been prescribing 
cod-liver oil to children and adults who were pale and 
listless, had no appetite and tired easily, who were, in 
reality, suffering from a low-grade anemia. Experi- 
ments carried on at the Kansas State Agricultural Col- 
lege have shown that the oil helped these patients by 
increasing the number of red cells in their blood. The 
experiments were made on college girls who took a tea- 
spoonful of the oil daily. The gain in red cells after 
eleven weeks is reported at from 800,000 to 1,500,000. 
The girls all showed a corresponding improvement in 
physical conditian. 


THE difficult job of keeping contact with the white 
man’s ‘‘ farthest north’’ on this continent, and the scien- 
tific study of the still relatively unexplored Arctic, are 
the tasks faced by the Canadian Government steamer 
Beothic, which has set out from North Sydney, N. §. 
The first port of call will be Godhavn, Greenlard, where 
ecurtesies will be exchanged with Danish officials. After 
that the Beothic will turn westward for the season’s 
cruise among the islands off the northern coast of North 
America. 


A FREAK stroke of lightning apparently electrocuted a 
large white oak tree in the New York Botanical Garden 
recently. The tree was struck during a thunderstorm, 
but was not shattered as trees frequently are by light- 
ning. Almost immediately, however, the leaves began to 
wither, and within a month the tree presented an autum- 
nal appearance against the bright green of the rest of 
the grove. Continued observation convinced the garden 
authorities that the tree was dead, and that it had ap- 
parently died instantaneously. After it was cut down 


a ring count gave its age at approximately 200 years. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE FOURTH INTERNATIONAL CONGRESS 
OF ENTOMOLOGY 


ENTOMOLOGISTS from all over the world, men who study 
the ways of insects in order to make war on the harmful 
ones and to get use out of the beneficial ones, opened 
the Fourth International Congress of Entomology at 
Cornell University on August 12. Hundreds of scien- 
tists from the United States, Canada and Mexico are 
meeting with the leading members of their profession 
from overseas countries during the coming week to ex- 
change news and views. The present gathering is the 
first international congress of students of entomology to 
meet in the United States. The first of its kind was held 
in Brussels in 1910, and the second in Oxford, England, 
in 1912. The war, with its subsequent unsettled period, 
prevented another meeting until 1925, when it was held in 
Zurich, Switzerland. Delegates are present at Ithaca from 
the following countries: Argentina, Australia, Austria, 
Belgium, Bulgaria, Canada, Chile, China, Cuba, Czecho- 
slovakia, Denmark, Egypt, England, Finland, France, 
Germany, Greece, Guatemala, Hawaii, Hungary, Italy, 
Ireland, Japan, Mexico, Netherlands, New Zealand, Nor- 
way, Poland, Porto Rico, Rumania, Scotland, South 
Africa, Spain, Sweden, the United Soviet States of 
Russia, the United States. 

An international defensive alliance against enemies 
that threaten to overwhelm the human race is being dis- 
cussed at Ithaca during the present week. The par- 
ticipants in the congress assembled there, which will 
break up in one week without any flourishes or signing 
of treaties, are not diplomats but scientists, and the 
enemies against which they wage warfare are not for- 
eign soldiers. It is against insects that the members 
of the Fourth International Congress of Entomology 
will sound the alarum. It has become an axiom among 
scientific men that the only animal group which has 
not acknowledged man’s overlordship, the only group 
which may seriously contest his place in the sun, are the 
six-legged little fliers and crawlers that most of us think 
of only as annoyances that bite our ankles, or crawl 
down our necks, or get into our picnic salad. Insects do 
much more serious things than these. They raid our 
crops: even to the lay world the names corn borer, army 
worm, Japanese beetle, Mexican bean beetle, boll weevil 
and a host of others sound menacingly. They attack 
our cattle and decimate the herds with disease; _ tick, 
botfly and tsetse all take their toll. They carry the 
germs of death to man himself: mosquito and fly are a 
deadly duumvirate, and they have a host of assistants. 
Not for nothing did the ancient Israelites recognize in 
Beelzebub, the God of Flies, the everlasting ancient 
enemy and destroyer. In. this warfare, of which the 
meeting here may be likened to a conference of the gen- 
eral staff, there are no central powers, no allied and asso- 
ciated powers, no neutrals. German, Austrian, Russian, 
Briton, Frenchman, Italian, Czech, Slovak, Magyar, Bel- 


gian, Dutchman, Dane, Spaniard, Japanese, Australian, 
Canadian, Argentine, American, and men from all the 
other nations of the world where scientific work goes on, 
are here to pool their resources and exchange ideas on 
strategy and tactics. Mankind need not yet cry out that 
it is fighting with its back to the wall, and the entomol- 
ogists are determined that to such an evil pass things 
shall not come. 

Entomology and lawmaking do not at first sight seem 
to have much in common, yet there are insects that 
affect legislation very markedly. Termites, sometimes 
called ‘‘ white ants,’’ have caused a number of communi- 
ties to modify their building codes to fit, or rather to 
oppose, their tastes, Dr. Thos. E. Snyder, of the Bureau 
of Entomology, U. 8. Department of Agriculture, told 
the Fourth International Congress of Entomology. 
There are over 1,600 species of termites, and most of 
them live on wood. And they don’t care whose wood it 
is or where it is. Telephone poles, railroad ties, hard- 
wood floors, antique furniture, bookcases and the books 
in them—they are all just provender for termites. 
Therefore to keep them out special types of protected 
building have had to be designed, and termite-proof con- 
struction is coming to be as strictly required in some 
cities as fireproof building. 

There are two main groups of termites that cause most 
of the trouble in American cities. One, which does not 
burrow in the ground, attacks dry wood wherever it finds 
it. This kind can be stopped by means of chemically 
treated wood; or, if already entrenched, can be killed 
by poison. gas or by heating. Furniture can be made hot 
enough to kill the termites without marring its finish. 
The second type burrows in the ground and bores 
into moist wood it finds in contact with it. These in- 
sects can be effectively stopped by seeing that all build- 
ing timbers are kept off the ground, on dry concrete or 


‘masonry foundations or pilings. Termite-proofing a 


building need not add more than two per cent. to the 
original cost, and often saves many times its outlay in 
deferring replacements which these insects would other- 
wise make necessary in a short time. 

A poultry raiser is glad enough to see one chick or 
duckling hatch out of one egg. He would be astonished 
if one egg should suddenly provide him with a whole 
yardful of fowls. But that, in effect, happens in the 
insect world, according to Dr. R. W. Leiby, of the North 
Carolina Department of Agriculture, who spoke before 
the congress. The insect group in which this strange 
phenomenon occurs, Dr. Leiby explained, constitutes a 
winged clan friendly to man in his warfare with the 
creeping things that take toll of his crops and orchards. 
They are tiny wasp-like insects, that lay their eggs in 
the bodies of caterpillars and other insect larvae, so 
that their young, when they hatch out, feed on the tissues 
of this unwilling host until it dies. Obviously, it is often 
a bit difficult to deposit an egg in a writhing and terri- 
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fied caterpillar, so that if one egg can be called upon to 
do the work of many it will be a great advantage to the 
species. And that is what happens. Normally an egg 
divides into two cells, four cells, eight cells, many cells; 
and these many organize themselves into a single com- 
plete insect larva or grub. The eggs of this group of 
little wasps, however, do otherwise. In one species the 
egg divides into two cells, and each of these two then 
proceeds to subdivide and organize normally, so that 
twin insects always result. In a cousin species the 
division goes on until there are 10 or 20 cells before the 
normal development begins. In a third species one egg 
develops into 150 individuals, while the egg of the no- 
race-suicide champion of the whole tribe evertually gives 
rise to as many as 2,000 young insects. 

Rising currents of air, which as all aviators know 
sometimes amount to strong winds blowing ‘‘straight 
up,’’ frequently carry winged beings much smaller than 
flying men, and probably play an important réle in the 
migration and distribution of insects. Such is the 
opinion of Dr. E. P. Felt, of Stamford, Conn. Most in- 
sects, especially small ones, can not navigate, or perhaps 
more properly can not aviate, against a strong air cur- 
rent, and when one of these rising drafts catches them 
it may earry them thousands of feet into the air. Insect 
traps on airplanes and kites, and on the roofs of tall 
buildings in the middle of cities, have turned out catches 
of weak-flying ground hunters that must have been 
carried miles from their original habitats. Dr. Felt 
believes that the world-wide distribution of some of the 
midges, which are very weak fliers, may be accounted for 
on the theory of these involuntary upward parachute 
leaps. 

The traditional fickleness of a moth will be more than 
ever confirmed in the minds of romanticists if the scien- 
tific findings reported before the Congress of Entomol- 
ogy ever find their way into literary circles. For Pro- 
fessor John H. Gerould, of Dartmouth College, told how 
he saw the heart of a big moth reverse itself and beat 
backwards, and then as if to cap the climax, start its 
beats in the middle and go both ways at once. Insect 
hearts are not very much like those of the animals with 
which we are more familiar. They consist essentially of 
an enlarged tube with muscular walls. The rings of 
muscle in the walls squeeze together rhythmically, and a 
sort of wave-like motion sweeps over the organ from one 
end to the other, forcing the blood along before it. Pro- 
fessor Gerould is of the opinion that this apparently 
fickle behavior of the insect’s heart is of real physiologi- 
cal advantage to the creature itself, however odd it may 
seem to a human observer. 

Similarities in the musele structures of the legs and 
mouth-parts of insects and other jointed animals to 
those of the appendages of earthworms and their kin, are 
held by Dr. R. E. Snodgrass, of the Bureau of Entomol- 
ogy, U. S. Department of Agriculture, to indicate an 
evolutionary kinship between the two classes of animals. 
The musculature of the jaw parts of worms is identical 
with that of insect maxillae, while the more com- 
plicated leg structure of insects is foreshadowed by the 
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muscle arrangement on the locomotor appendages of 
worms. Caterpillars and similar pests are more numer- 
ous in warm weather than in cool. Dr. H. Eidmann, of 
the University of Munich, experimented with butterflies 
of several different species, and raised a number of each 
at ordinary temperatures, another lot in a cold room and 
a third lot in a room that was kept above 86 degrees 
Fahrenheit. Although all his butterflies started even so 
far as potential egg production was concerned, in all 
cases the ones kept in the high-temperature room laid 
the largest number of eggs. 

A ‘*Yankee invasion’’ of Mexico to which no Mexican 
objects but rather welcomes, was described by Dr. Alfons 
Dampf, chief entomologist of the Mexican Federal De- 
partment of Agriculture. Mexican fruit growing, Dr. 
Dampf said, has been all but ruined by the depredations 
of a genus of fruit flies known as Anastrepha. He has 
devoted a great deal of his time to a study of this pest, 
its life and ways, in search of a weak point in its life 
cycle where it can be attacked with hope of cutting it 
down. Lately he has received reenforcements from the 
United States, because one species of the troublesome in- 
sect has crossed over into Texas; and an American 
entomological commission has been established in Mexico 
City, with full laboratory facilities and a staff of work- 
ers. The Mexican and American scientists are cooperat- 
ing closely in their efforts against the common insect 
enemy. 


THE NEW GEYSER IN THE YELLOWSTONE 
PARK 


THE greatest geyser now active in the world, and with 
the exception of old Excelsior Geyser, extinct since 1888, 
the greatest geyser of all history, burst forth into furi- 
ous and explosive activity a few days ago, and since then 
has been under scientific observation preliminary to the 
opening up of a special road or trail to make it acces- 
sible to the touring public. Superintendent Horace M. 
Albright, Dr. Arthur L. Day, director of the geophysical 
laboratory of the Carnegie Institution of Washington, 
and Dr. Eugene T. Allen, of the same institution, to- 
gether with a corps of photographers, have been con- 
ducting the investigation of the new phenomenon from 
the dual point of view of public administration and scien- 
tifie inquiry. 

The new geyser is a Titan of its kind. Its crater is a 
huge ellipse, 100 feet by 120 feet in its two diameters, 
and eight feet deep. It erupts in great explosive out- 
bursts, hurling water in all*directions and reaching an 
average height of 60 to 75 feet. Occasional spurts reach 
a height of 100 feet. It keeps this up at 15 or 20 
second intervals for a total of three hours or more, and 
stages two of these long eruptive periods every 24 hours. 

The volume of hot water it ejects is tremendous. The 
run-off pours through a four-foot gap to a depth of 
eight inches, at a rate of 120 feet per minute. When 


an eruption ceases the geyser crater is dry with the 
exception of a small fissure and several boiling mud 
springs along the north edge. 


The end of the eruption 
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| New Castle Incubator 


Chamber has uniform 

and constant temperature 
The new Castle Incubator fills the need for a 
reliable and accurate apparatus at a moderate 
price. 
* The electric heater is beneath the bottom (not 
S taking up space in the chamber). It distributes 
S the heat uniformly from the bottom and main- 
Y tains an unvarying temperature. 
| The automatic regulator controls the escape of 
excess heat up and out through the rear double 
wall. The walls are made of thick insulating 
material, bound with polished copper. 


: Send full data on New Incubator No. 505 
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Sterilizers for Physicians, Dentists and Hospitals 7 No. 505. Inside: 12” high x 10” wide x 
Wilmot Castle Co., 1212 University Ave., Rochester, N. Y. 124%,” deep. 


Every 
Laboratory 
Needs 


Victor Interval Timer 
with Automatic Alarm 


Measuring time in periods ranging from 
15 seconds to 2 hours 


An essential factor in the proper 
equipment of 
Photographic Diet Kitchens 

Darkrooms Hospital Wards 
Scientific Gymnasiums 
Laboratories Class Rooms 

Industrial Plants 


Price $4.50 


Over 30,000 in use! 


VICTOR X-RAY CORPORATION 
2012 Jackson Bivd., Chicago, Illinois 


x ‘ ‘ 
£4 a 
= 
I 
= 
/ 
Pars CORPOR ATION | 
4 \ CHICAGO. 7 | § 
d 
a 


xiv 


comes as suddenly as its beginning, and the last of the 
violent steam explosions seems to be as energetic as at 
first. 

The action of this geyser is so violent, its eruptions 
so great and its time-intervals so regular that it bids fair 
to become one of the park’s major attractions. 


CUBA AND THE AMERICAN MAINLAND 


Tue theories that dry land once united Cuba with 
the peninsula of Yucatan and that aborigines of Cuba 
may have been descendants of the famous Maya race of 
Yucatan are being discussed at Havana, according to a 
Science Service correspondent, as a result of discoveries 
at Lake Mampoton in the province of Pinar del Rio. 

A group of American naturalists and archeologists, co- 
operating with fhe Cuban naturalist, Dr. Carlos de la 
Torre, has made soundings and excavations at this lake 
and has unearthed pots and other utensils bearing de- 
signs and inscriptions like those of the Maya civilization. 
In the same Cuban province, Dr. de la Torre has found 
fossil remains of mammals of a species which still exist 
in Mexico, in the hills of Yucatan and Campeche. 

Old Maya legends that tell of the flooding of much 
land support the theory that long ago these animals 
wandered afoot across what is now the Straits of Yuca- 
tan. Much later, when only the high land of the region 
remained above the sea to form the island of Cuba, it is 
suggested that the human migration took place by boat. 
It is believed that Maya chiefs who had been vanquished 
by more powerful chieftains fled with their people to the 
unexplored island to the east and there hid from pursuit. 

Because of growing interest in the discoveries, further 
explorations of the region are now under way. 


ITEMS 


No word has been heard since March from the scien- 
tifie expedition which set out for the Taimyr Peninsula, 
one of the most remote points in northern Siberia, The 
expedition, consisting of Tolmachev, the secretary of the 
Polar Committee of the Russian Academy of Sciences, 
zoologist Rogosov and astronomer Malzev, set out early 
in the year to reach this Arctic peninsula by crossing 
the Siberian plains. It was the first attempt to gain 
the Taimyr region overland. Inquiries have been sent to 
all parts of the region where the expedition may be 
traveling. No northern radio station of the U. 8. S. R. 
has been in communication with the radio station of the 
explorers. The only inhabitants of the peninsula who 
might aid a stranded party are a few wandering Mongols. 


THE Pavlov Voleano Expedition, under the leadership 
of Dr. T. A. Jaggar, of Kilauea Voleano, has added a 
new voleano to the long string already known in Alaska. 
The mountain is north of Canoe Bay, and is 4,300 feet 
high. Its crater contains a small lake. Dr. Jaggar pro- 
poses to name the peak Dana Volcano, in honor of the 
great pioneer American geologist. The amphibious auto- 
boat which the expedition carries is reported to be a 
great success. It can run on land and cruise in the 
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water, and steel-wire mats make it possible to cross mud 
flats and oozy sand. It is doing full duty both on land 
and water in hauling freight and passengers, firewood 
and camp material, in trolling for fish, and in bringing 
down from the foothills such game as is shot; Dr. Jaggar 
speaks of using five bullets to kill a 10-foot bear. As a 
boat it is not particularly fast, but has been found very 
seaworthy in heavy seas and in strong currents and 
tide rips, and has been found able to land successfully 
through fairly heavy surf. On land it is taken along the 
beaches and over the tundra quite easily. It makes ex- 
cellent sleeping quarters for two men whether on land 
or on sea, 


At the University of Nebraska a setting is being 
created for the display of fossils of elephants, tortoises 
and armadilloes many millions of years old. These were 
found at Niobrara in the valley of the Platte river in 
western Nebraska. Because of the soft sandstone in 
that region, parts of the bones were left visible, a cir- 
cumstance facilitating the task of collecting them. The 
bones vary in size from the skull of a mammoth to the 
skeleton of a shrew, the smallest of mammals. The 
elephant serves as the keynote for the entire exhibit, ten 
different kinds of elephants having been found in 
Nebraska. 


EVIDENCE suggesting that ergosterol is not the only 
substance that can be given the power to prevent rickets 
by exposure to ultra-violet light was presented to the In- 
stitute of Chemistry of the American Chemical Society 
by Mrs. Elizabeth M. Koch, of the University of Chi- 
eago. A commercial cholesterol, a substance found in 
nerve tissue, egg yolks and blood, was exposed to ultra- 
violet light. It acquired the power of preventing rickets 
to a high degree, proving about one seventy fifth as 
effective as ergosterol, which has a very high anti- 
rachitie potency. When the commercial product was 
purified its potency was not nearly so great, but heating 
the purified product in nitrogen under pressure raised the 
potency to its original degree. 


FUTURE advances in the science of immunity, which is 
the body’s resistance to disease, will be made largely 
by chemists, either alone or in association with immunol- 
ogists, was predicted by Dr. H. Gideon Wells, of the 
University of Chicago, at the recent meeting of the In- 
stitute of Chemistry of the American Chemical Society. 
‘*Immunity may be appropriately called the chemical 
warfare of existence,’’ said Dr. Wells. ‘‘The disease 
germs attack and kill us by the poisons they produce. 
Our bodies are constantly producing poisons to defend 
themselves by killing the germs. Through chemistry we 
ean gain knowledge of just what these mysterious pro- 
tective agents are, how they act and how to produce 
them artificially. Then we shall not have to depend on 
the dilute solutions of these agents that we can extract 
from a horse or can cause to develop in man’s own blood, 
such as our present serums and anti-toxins, but can give 
man as much as he needs of the active agent that has 
been prepared by synthetic chemistry.’’ 
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THE SCIENCE PRESS 
PRINTING COMPANY 


The Science Press Printing Company 
has been established and equipped for 
printing scientific literature in the best 
way, with compositors, pressmen and 
proof-readers trained for technical work. 
It is a business corporation but it has 
been founded to provide facilities essen- 
tial for the advancement of science. 

The corporation owns its building at 
Lancaster, Pennsylvania, over 14,000 
square feet of floor space lighted on all 
sides, with space for printing a hundred 
scientific journals. It has the best ob- 
tainable presses, composing machinery 
and binding equipment. What is more im- 
portant, it has the most competent press- 
men and compositors in a city which 
since “Science” was first printed there 
in 1894 has become a center for fine 
scientific printing. The costs are only 
about three fourths as much as in the 
large cities. 

Those authors who have read proofs 
will know the correctness of the compo- 
sition, including the technical’ scientific 
terminology. A distinguished scientific 
man wrote recently to the editor of “Sci- 
ence”: “I corrected my first proof a year 
before you were born and the one I re- 
turned yesterday was the first one in my 
long experience that needed no correc- 
tion.” 

The press prints “The Scientific 
Monthly,” “Science,” “School and So- 
ciety,” “The American Naturalist” and 
some twenty other scientific journals and 
publications. The typography and press- 
work of these journals will bear com- 
parison with any weekly or monthly pub- 
lication, although, for example, “Science” 
must be printed mostly in one day in an 
edition of over 13,000. The new edition 
of “ The Biographical Directory of Amer- 
ican Men of Science” is an example of 
the work of the press. It can to special 
advantage print scientific monographs 
and doctorate dissertations. 

Correspondence should be addressed to 
the secretary, Jaques Cattell, The Science 
Press Printing Company, Lancaster, Pa. 


Marine Biological Laboratory 
Woods Hole, Mass. 


SUPPLY Biological Supplies 
DEPARTMENT 


For the classroom, museum or ¢o}- 


i lector. 
Open the Entire Look for the sign of the Limulus. 


Year As the Limulus represents the test 
of time, we feel from the business 
growth that our supplies have also 
stood the test of years. 


Send for Catalogue 


No. I. Zoological and Embryolog- 
ical material. Life Histories and 
Habitat Groups. 

No. IL. Botanical material. 

No. III. Microscopic Slides. 


Address all correspondence regard- 
ing material and catalogue to: 
Supply Department 


GEO. M. GRAY, Curator, 
Woods Hole, Mass. 


WANTED 


Microbiologist for research in large indus- 
trial plant near Philadelphia. Ph.D. with 
knowledge of chemistry and experience in 
industrial processes based on bacteriology 
or mycology preferred. Please give full 
particulars as to training, experience, ref- 
erences, and salary required in first letter 
of application. Address ‘‘H. 8S. C.’’, care of 
The Science Press, 3939 Grand Central 
Terminal, New York, N. Y. 


Hy-Speed Mixers 


Clamp to any tank, apetete from 
light circuit, mix all kinds of liquids. 
Also used for even temperature @ 


All Sizes baths. Thousands in use. § 
from Write for circular, 
1/10H.P. ALSOP ENGINEERING CO. * 


7.50 up 47 W. 63rd St., New York 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


USES OF THE CATHODE RAYS 


A NEW apparatus by which the waste products of 
petroleum stills and coke ovens may be quickly trans- 
formed into rubber, aleohol, acetic acid and valuable 
drugs and perfumes is announced by Professor H. Plau- 
son, of Hamburg, Germany. The active agent is the 
cathode ray, which is produced in the ordinary X-ray 
tube, but which is here brought into the open, and made 
applicable to industrial processes on a large scale by 
Plauson’s tube. 

This, he claims, is more economical and efficient than 
that invented by Dr. W. D. Coolidge, the American 
physicist, in 1925. In the German tube the window 
through which the rays pass is of gold-plated beryllium 
instead of nickel. The current required is only 200,000 
volts while Coolidge runs his voltage up to 350,000 or 
higher. 

A further advantage claimed by Professor Plauson 
is that he is able to direet and focus the rays upon the 
chemical to be acted upon by placing it in a powerful 
rotating electromagnetic field which greatly enhances 
their activity. Under this influence moist air is con- 
verted directly into nitric acid. Ammonia is made from 
a mixture of nitrogen and hydrogen. The unusable gases 
given off in cracking petroleum to get the highest pos- 
sible yield of gasoline can be combined with hydrogen 
or chlorine gas to form useful products. Synthetic 
rubber may be made from isoprene with astonishing 
rapidity. The milk from the rubber tree is quickly 
converted into a solid and insoluble state without the 
use of sulphur and becomes brittle if exposed too long 
to the rays. The liquid forms of bakelite are hardened 
into the solid shape without heating. With coal, water 
and air as the raw materials it is possible to make 
alcohol, methanol, acetic acid, ether and all such prod- 
ucts as were formerly produced from vegetation. 

Dr. Plauson says that the use of the cathode 
rays opens @ new era in synthetic chemistry which is be- 
ing actively investigated by the Laboratory of the So- 
ciety for Ray Chemistry at Hamburg. 


VOLCANO EXPLOSIONS AND WORLD 
WEATHER 


WEATHER men as well as voleanologists are watching 
with heightened interest the series of voleanic eruptions 
which have been taking place this summer, culminating 
with the explosion of Rokatinda, which is reported to 
have killed a thousand natives on the island of Paloweh. 
If the recent eruption was severe enough, or if it is fol- 
lowed by an even greater outburst, there is a chance 
that the following summer may be abnormally cool. 

Professor W. J. Humphreys, of the U. S. Weather 
Bureau, has made a study of the weather records follow- 
ing periods of intense volcanic activity for the past 
three centuries, and finds that each great explosive erup- 
tion has been followed by one or more cool, cloudy sum- 


mers. The famous ‘‘year without a summer,’’ 1816, 
followed upon the heels of a terrific explosive eruption 
of Tomboro voleano, in the East Indies, during 1815. 
This correlation between volcanic eruptions and weather 
is believed to be due to the loading of the upper atmos- 
phere with clouds of extremely fine volcanic dust, which 
stays aloft for months and is carried all over the world. 

Voleanie eruptions of the explosive type show a ten- 
dency toward grouping. Two or more will occur close to- 
gether within a couple of years, and then there will be 
a period of relative quiet until the next group out- 
burst. Thus, one of the earliest group entries on Pro- 
fessor Humphreys’ list shows the eruption in 1766 of 
Hecla in Iceland and Mayon in the Philippines; the 
latter voleano is in eruption again at present. Between 
1783 and 1785 occurred the eruptions of Asama in Japan, 
Skapta Jokull in Iceland and Vesuvius in Italy. In 
1799 there was an isolated voleanic explosion on Tierra 
del Fuego, off the tip of South America, which may 
have been responsibie for a cool summer following. 

From 1808 until 1815 there was a long succession of 
great outbursts: St. George in the Azores, Etna in Sicily, 
Soufriere on the Island of St. Vincent, Mayon in the 
Philippines, culminating in the terrific eruption of Tom- 
boro, which destroyed 56,000 lives. The ‘‘year without 
a summer’’ followed in 1816; but during this period 
there were several years of abnormally low temperature. 

Fifteen years later, in 1831, a new series began, with 
explosions in the Babuyan Islands, Mt. Coseguina in 
Nicaragua and Awatska in Kamtchatka. There followed 
a long period of relative freedom from great explosions, 
ending in 1872 with an eruption of Vesuvius, followed 
by Marapi in Java and Vatna Jokull in Iceland. This 
series ended in 1875. 

In 1883 came the most terrific eruption in the memory 
of living men, when the great East Indian volcano 
Krakatoa shattered the whole island on which it stood 
and wiped out 36,000 Malay lives. This eruption was 
followed before 1886 by outbursts of St. Augustine in 
Alaska and Tarawera in New Zealand. The low-tem- 
perature period following this group was second only 
to that of 1816. 

The next period was between 1890 and 1892, with ex- 
plosions of Bogoslov in Alaska, Awoe, in the East 
Indies and Bandaisan in Japan. Ten years later came 
the disastrous eruption of Pelée on the island of Marti- 
nique, and the outbursts of Santa Maria voleano in 
Gautemala and Colima in Mexico. 

The most recent group of eruptions started in 1912, 
when Katmai in Alaska blew off its top, followed in 
1913 by another eruption of Colima, and in 1914 by 
Sakurashima in Japan. 

The present year has been marked by four volcanic 
outbreaks. Ometepe, on an island in Lake Nicaragua, 


erupted in January. There have been reports of ex- 
plosions at Krakatoa, quiescent since its great eruption 
in 1883. Mayon in the Philippines has been driving the 
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Research in Manufacturing 
Pharmaceuticals and Biologicals 


Every in the manufacture of phar- 
and biological products for 


scientific supervision. 
Crude vegetable must pass botani- 
cal inspection; chemical tests and assays are 


used in manufactu are 
identity and 
Research work is carried on all the year 
in the laboratories at Indianapolis and 
Greenfield, Indiana. During the summer 
a branch is maintained in the Marine Bio- 
logical Laboratories, Woods Hole, Massa- 
oe for investigations involving marine 
orms. 


biologicals used in medical se require 
the knowledge and skill of those trained in 
chemical, physiological and bacteriological 
sciences. 

In addition to maintaining a staff for sci- 
entific supervision of manufacturing pro- 
cesses, years ago we saw the necessity of 
organizing a research department for the 
improvement of established preparations and - 

building pictured above is devoted en- 
tirely to scientific work. | 


The Lilly Research Laboratories are equipped for work in synthetic chemistry, 
physiological chemistry, physiology, pharmacology, bacteriology and immunology. 


On account of experience in industri 


trial chemical research, we are especially pre- 


pared to undertake the problems of turning purely scientific met TN: a 
use. Our research staff cooperates with investigators in universities clinics. 


ELI LILLY AND COMPANY 


INDIANAPOLIS, INDIANA, U. S. A. 
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a necessary to standardize finished products. 
: The manufacture of antitoxins, vaccines and 


xil 
inhabitants of its neighborhood away from their homes, 
and finally has come the destructive explosion of Roka- 
tinda. None ef these has been at all comparable with 
the great explosions, such as those of Krakatoa and 
Asama, or even with the eruption of Katmai; but there 
is no telling whether they may not be merely the 
preliminary bouts of a really huge outburst, which may 
again bring us a year without a summer. 


COAST GUARD EXPEDITION DISCOVERS 
BIRTHPLACE OF ICEBERGS 


ACCORDING to an amateur radio message from God- 
havn, Diske Bay, Greenland, the birthplace of the ice- 
bergs that menace the transatlantic steamers has been 
discovered by the oceanographic expedition of the U. 8. 
Coast Guard on board the SS Marion. The ship is now 
well above the Arctic Circle and has just proceeded across 
Diske Bay between hundreds of towering ice islands. 

‘‘We are now viewing the birthplace of the icebergs 
of the North Atlantic, the entrance of Jacobshavn Fjord 
which is literally jammed with thousands of bergs so 
close that we can not penetrate with the vessel,’’ Com- 
mander Edward H. Smith, in command, explained in his 
report to Science Service. 

The Marion on its voyage northward in Davis Strait 
between Labrador and Baffin Land on the west and 
Greenland on the east has noted the number of icebergs. 
The scientific men aboard have also charted the ocean 
currents that bring the icebergs southward to endanger 
the steamship tracks. The contour of the sea floor that 
sometimes allows the great ice masses to ground and 
be delayed in their southward journey is also being 
investigated. 

Commander Smith will shortly head a landing party 
that will investigate the Greenland ice cap at this point. 
The rate of movement of the glaciers that drop the ice- 
bergs into the sea will be measured. New knowledge of 
the rate at which icebergs are born of the ice cap is 
expected as a result of these studies. 


CANCER CONTROL BY BLCOD 
ALKALINITY 


CANCER is associated with and possibly controlled to a 
large extent by the relative alkalinity of the blood. 
This discovery was made by Dr. Ellice McDonald, chair- 
man of cancer research of the University of Pennsy]l- 
vania, in an address given at Evanston on August 11 be- 
fore the American Chemical Society Institute. 

Dr. MeDonald flatly rejects the germ theory of can- 
cer. At the same time he discounts the idea that cancer 
cells are of some abnormal species foreign to the 
human body. 

A cancer cell is simply an ordinary body cell which is 
compelled to live in the wrong liquid environment. The 
trouble in such liquid medium comes mainly from ex- 
cess of alkali, coupled at the same time with a low con- 
tent of calcium in the blood—two factors closely inter- 
related, 

The much-disputed radium and X-ray treatments for 
cancer are successful, in a limited number of cases, 
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mainly in so far as they reduce the alkalinity of the 
blood. Experiments have demonstrated an appreciable 
rise in hydrogen-ion concentration—that is relative quan- 
tity of acid in the blood—following irradiation. It is 
still not clearly demonstrated how or why the powerful 
rays should succeed or fail in a given case. 

’Tis an ill wind that blows nobody good. People 
cursed with ‘‘acidosis’’ are found by Dr. McDonald to 
be practically immune from cancer. The blood of such 
individuals, who are usually of sedentary habits, may 
reach the figure of 7.2 on the biochemist’s scale of 
acidity. A victim of cancer, however, would show a 
record of about 7.45. Simply expressed, the latter 
figure means nearly double the alkalinity (or half the 
acidity) of the value for the former case. 

It is likely that families cursed with cancer are com- 
posed of persons sharing a family tendency to run low 
in bodily acid and high in alkali. It is accordingly 
quite unnecessary to suppose that the actual disease it- 
self may be inherited. Only the tendency is passed on. 

When a body cell finds. itself in an abnormally alka- 
line environment it simply acts like a yeast cell. It 


grows. Its cell wall expands and becomes more perme- 
able. It divides, and great increases in number and 
mass occur. As with yeast again, the addition of sufii- 


cient acid stops the irresponsible, wild growth of the 
cells. 

Dr. MeDonald’s work, supported not only by his 
Philadelphia staff, but also by the recent biochemical dis- 
coveries of Rene Reding of Cancer Center, University 
of Brussels, have thrown a large part of cancer research 
into the hands of the chemists. Search for new sub- 
stances capable of correcting abnormal alkalinity is now 
projected. It is probably not sufficient merely to 
administer doses of some common acid to a cancer 
patient. It will be necessary either to attack chemically 
the fundamental source of alkali, or to foster acid 
production; these may be one and the same thing. 
With this will be joined an investigation of new calcium 
salts suited to the maintenance of decreased alkalinity. 


RADIOVISION 


RADIOVISION and radiomovies will be received in thou- 
sands of homes during the coming winter. Thousands of 
amateurs and radio enthusiasts will build their own 
radiovision receivers and early this fall ready-made 
radiovisors will come on the market. Radiovisors will be 
the novel and really smart Christmas gift this year. 
These are the predictions of those behind the scenes in 
radio experimentation. 

Although only three radio stations are regularly broad- 
casting radiovision or radiomovies, at least seven more 
are experimenting or testing and installing radio trans- 
mitters. The fall months will see this number increased 
rapidly. 

At present most of the radiomovies are in pantomime 
only but increase in ‘‘picture quality’’ will come with 
experience and perfection of transmitting methods. The 
recent assignment by the Federal Radio Commission of 


‘ a 
& 
hye! 
‘ 
4% 
4 
4 
we 


SCIENCE—ADVERTISEMENTS 


PS. 


BECBRO 


LABORATORY RHEOSTATS 


Screw Adjustment Type 


“ BECBRO” Rheostats carried in stock include numerous different ratings. 
Included in the stock sizes are tubular types of lengths 20”; 16”; 8”; the resistance element being 


Wire or Ribbon. 


Each tube has a slider adjustment which varies the resistance by very small steps from Zero to total 


value of the unit. 


The approximate total resistance of these stock rheostats varies from 0.3 ohm to 30,000 ohms per unit, 
and have corresponding current capacities of 25 amperes down to 0.1 ampere. 

Rheostats of more or less special construction include the Single Tube equipped with two rods and 
two sliders; Single and Double Tube equipped with Screw Adjustment (see cut); Double and Triple Tubes 
mounted as a Unit; Non-Inductive Wound Tubular and Stone Types. 

“ BECBRO” Carbon Compression Rheostats with corresponding Normal Ratings of 250: 1000: 1500: 


3000 Watts. 


Write for Catalog 8-20 


BECK BROS. 


421 Sedgley Ave. 


Philadelphia, Pa. 


LIVIN G BULLFROGS 


Safe delivery guaranteed 
Teach Biology with live specimens where practicable 
We have the only complete live materials 


establishment in America. Live plants and 


animals representing all types are kept on hand 
under semi-natural conditions at all seasons. 
Also headquarters for preserved specimens 
of all types, microscopic slides, life histories, 
demonstrations, osteological preparations, in- 
sect collections. We specialize in many impor- 
tant southern species not obtainable elsewhere. 
All material guaranteed without reservations. 
SOUTHERN BIOLOGICAL SUPPLY CO., INC., 
Natural Histery Building, New @rleans, La. 
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vest pocncy The new %7-Power Mirakel weighs only 
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Fiala Sleeping Bag—Scientifically Correct—Warm Light 
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ANTHONY FIALA, 25 Warren St., New York 


THE SCIENCE PRESS 
PRINTING COMPANY 
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SCIENTIFIC AND EDUCATIONAL JOURNALS, 
MONOGRAPHS AND BOOKS 


Oorrespondence Invited 
LANCASTER, PEN NSYLVANIA 


By means of sliding-contacts the resistance value of 


JAGABI RHEOSTATS 


can be varied from zero to full rating in exceedingly 
small steps. 

They are eminently suited for, and are largely used 
in ucational, Research and Industrial Laboratories. 


Write for iustrated Bulletin 1140-8 


JAMES G. BIDDLE, Puiavecenia 
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new and wide bands of short waves for radiovision will 
spur on the development. 

At present radiovision is in a state corresponding to 
the crystal set days of sound radio in 1921. But the 
growth of radiovision will be faster than was the growth 
of sound radio. Thousands have learned to use tools and 
make their own radio sets. The vogue of home construc- 
tion of radio sets has waned because it became un- 
profitable and uninteresting with the growth of the radio 
industry. Now the latent mechanical urge of the radio 
fan is likely to be liberated by radiovision and the con- 
struction of radiovisors is likely to become a new home 
occupation. 

The well-organized radio set manufacturers, alert for 
new things to sell, are also expected to place de luxe 
radiovisors on the market in a remarkably short time 
this fall. 

In the early days of radiovision only the expert 
amateurs and set builders are likely to obtain consistent 
and satisfactory results because of the fact that most of 
the radiovision broadcasts are now on wave lengths 
shorter than the usual music and speech broadcasts. 
Their pioneering, however, will make the day of radio- 
vision in the ordinary parlor come sooner. 


ITEMS 


‘‘No free samples! ’’ was the caution to the audience 
at the Institute of Chemistry of the American Chemical 
Society meeting at Evanston, Illinois, when they were 
shown various types of synthetic gems by Frank B. 
Wade, of Indianapolis. Mr. Wade reviewed the history 
of the making of gems, from the first much-disputed 
rubies from Geneva in 1885 to the present time, when 
chemically genuine rubies and sapphires have become 
commonplaces of the market, and even the most prized 
of all sapphires, the clear blue, can be produced at will. 


Ir a cow’s milk hasn’t any iodine in it, this impor- 


tant substance may be put into her milk by feeding her - 


a ration that contains iodine, according to experiments 
carried out at the Wooster Agricultural Experiment 
Station. Theoretically, milk contains iodine. Practically, 
it does not always. Potassium iodide, calcium iodide and 
& seaweed were fed to cows in the experiment. These 
cows had produced milk without iodine, but the addition 


of iodine in any of the above forms caused the appear-" 


ance of this substance in their milk. In sections where 
the feeds ara rich in iodine the milk contains small 
amounts as a normal constituent, but in sections where 
the feed is poor in iodine, it will be absent from the 
milk unless fed supplementally. 


THE man with heart disease, except in very advanced 
stages, need not be afraid that an accident, either a 
minor one such as tripping over the rug or a major one 
in which he falls or is thrown, will affect the function of 
his heart, causing increased weakness or failure. Dr. W. 
I. Clark, of Worcester, Mass., reports that as a rule 
accidents do not affect a diseased heart, and there does 
not seem to be any special type of accident which is 
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invariably followed by heart failure. Certain excep- 
tions do occur in which after an accident the heart may 
show signs of failure which persists and progresses. 
These cases are found especially among older workers 
who have heart trouble or who are on the verge of heart 
failure anyway. 


A NEW instrument like the ticker of stock brokers’ 
offices, in which the action current of the heart doubles 
for an electric current, is now being used by physicians 
to measure the heart beat, instead of the old-fashioned 
method of counting the pulse with hand and watch. The 
new instrument, called cardiotachometer, is much more 
accurate than the old method and can be used to mea- 
sure the pulse rate under all sorts of conditions of 
exercise and rest. A pair of electrodes, fastened on the 
lower left and upper right chest, pick up the current 
generated with each heart beat, which passes through an 
amplifier and is recorded by a signal recorder which 
marks each beat on a moving tape. The instrument was 
designed by Dr. Ernst P. Boas, of New York City, in 
collaboration with Dr. Benjamin Liebowitz and Dr. 
Alfred N. Goldsmith. 


WHEN the ship begins to pitch and roll and you feel 
waves of seasickness overwhelming you, try a salt-water 
bath. The water should be from 90 to 95 degrees 
Fahrenheit, its specific gravity 1.020. Lie in the bath 
with your eyes blindfolded, your body supported lightly 
at shoulders, buttocks and back of head, with the toes 
just touching the end of the tub to keep the legs from 
floating. Stay in the bath for a half hour, an hour, 
or longer if necessary. This procedure gives great and 
usually permanent relief within a short time. This 
method of treatment was worked out by Dr. R. A. Ben- 
nett, who used it in extreme cases where exhaustion from 
seasickness was becoming dangerous. The bath moves 
as the ship does, but the water has not time to respond 
to the motion, so it and the patient immersed in it re- 
main fairly motionless. 


SMALL boys, getting aching backs and no fun at all 
hunting potato bugs in the parental potato patch, may 
well sigh for the company of a few Southern quail. N. 
L. Wiley, of Beaufort, N. C., states that he has observed 


“ these beautiful little game birds eating potato beetles. 


They seem to be about the only birds that will conde- 
scend to such a diet, for even ducks and guinea fowl, 
which will ordinarily eat anything they can get into their 
beaks, refuse to touch them. 


Borax has had another use added to the long list of 
things it is good for, by Professor Robert Matheson and 
E. H. Hinman, of Cornell University. They have dis- 
covered that a concentration of one and one half parts 
in a thousand of water is very quickly fatal to the larvae, 
or ‘‘wigglers,’’ cf mosquitoes that breed in rainwater 
barrels, cisterns and other exposed reservoirs. The borax 
seems to hold its larva-killing properties for a long time; 
one experiment ran from July 25 to September 7 of 
last year without any signs of weakening at the end. 
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the Weston Catalogue 
means to You.... 


pean it means the largest and most 

diversified line of models and ranges offered 
by any instrument manufacturer anywhere in the 
world. 


A stock of instruments that has been carefully and 
scientifically developed over a long period of time 
based on the actual buying habits of the electrical 
industry—that’s selection. 


Speedy delivery. So important when you want im- 
mediate shipment of an instrument to meet a special 
requirement. In nine cases out of ten we have the 
exact model and range ready to ship direct from 
stock—that’s service. 


Made to standard specifications. Thorough Weston 
craftsmanship embodied in all designs and construc- 
tional features. These instruments are built on our 
own time—for your special convenience—that’s satis- 
faction. 

All told, it means savings. Standardized stock in- 
struments not only mean a saving in time for you, 
but are usually less expensive than instruments of 
special specifications and 
ranges. Consult the Weston 
Catalogue and you will in- 
variably find marked with a 
little “S” an instrument that 
will exactly suit your re- 
quirements. 


WESTON ELECTRICAL 
INSTRUMENT CORPORATION, 
585 Frelinghuysen Ave., 

Newark, New Jersey Model 528 A. C. Portables 


EXECUTIVE BIOLOGIST, Ph.D., ZOOLOGIST—); 
years’ various zoological research experience, 16 years’ 
teaching, knowledge of cytology and protozoology, 
desires to improve position. Address ‘‘G. F.,’’ care of 
The Science Press, 3939 Grand Central Terminal, New 


| York, N. Y. 


Ph.D., ZOOLOGIST—Desires position in MEDICAL 
SCHOOL to teach microscopic anatomy and to study 
gross anatomy, eventually to teach in either branch. 
Graduate of three American Universities; studied 
abroad, one year. Well grounded in_ vertebrate 
zoology and cellular biology. Address ‘‘This Fall,’’ 
eare of The Science Press, 3939 Grand Central Ter- 
minal, New York, N. Y. 


THE MICROSCOPE 


By SIMON H. GAGE, of Cornell University 


Revised, Dark-field Edition (1927) now Available. 
The Old and the New in Microscopy, with a special chapter 
on Dark-Field Methods and their Application. 


Postpaid, $3.50 
COMSTOCK PUBLISHING CO., ITHACA, N. Y. 


Second Edition: Revised and Enlarged 


THE RAT: DATA AND REFERENCE TABLES 
Memoir No. 6: 548 Pages. Bibliography: 2206 Titles 
HENRY H. DONALDSON 
Published by THe Wistar INSTITUTE 
Philadelphia, Pa., U. S. A. Price, $5.00 


Marine Biological Laboratory 
Woods Hole, Mass. 


SUPPLY Biological Supplies 
DEPARTMENT 
For the classroom, museum or col- 


; lector. 
Open the Entire Look for the sign of the Limulus. 


Year As the Limulus represents the test 
of time, we feel from the business 
growth that our supplies have also 
stood the test of years. 


Send for Catalogue 


No. I. Zoological and Embryolog- 
ical material. Life Histories and 
Habitat Groups. 

No. II. Botanical material. 

No. Ill. Microscopic Slides. 


Address ali correspondence regard- 
ing material and catalogue to: 
Supply Department 


GEO. M. GRAY, Curator, 
Woods Hole, Mass. 


Hy-Speed Mixers 


Clamp to any tank, operate from 
light circuit, mix all kinds of liquids. 
Also used for even temperature © 
All Sizes baths. Thousands in use. i 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE INTERNATIONAL CONGRESS OF 
ENTOMOLOGY 


Press dispatches by Dr. Frank Thone, staff writer 


War between humanity and the Hexapods was pic- 
tured in unfamiliar colors before the opening session, 
at Ithaca, of the fourth International Congress of Ento- 
mology on August 13. The president of the congress, 
Dr. L. O. Howard, of the U. S. Bureau of Entomology, 
in his address printed in SclENcE, on August 17, pointed 
out that the prevalent conception of an Age of Man 
finding its supremacy threatened by a looming Age of 
Insects is not accurate. The world is still in the Age of 
Insects, he said, and the Age of Man is not yet estab- 
lished. Taking into account the facts now known about 
evolutionary history, we must look upon the insect world 
as the old established order, an animal hierarchy of such 
exceedingly ancient lineage that it can count even the 
dinosaurs as a race of upstarts that had their day and 
ceased to be. It is the race of men, and not only they 
but all of their warm-blooded relatives, who must be 
looked upon as the invaders, as the attackers, as those 
who seek a place in the sun at the expense of the present 
landlords. 

An intimate knowledge of a group of insects which are 
only too intimate companions of man and his warm- 
blooded kindred was demonstrated by Dr. Karl Jordan, 
of the Zoological Museum of Tring, England. Dr. Jordan 
has made a special study of the often despised, often 
joked-about, but never-to-be-ignored flea. Fleas display 
much the same evolutionary variations as do the bigger 
creatures which unwillingly yield them a living, and they 
frequently constitute a major problem either because of 
their too great numbers or because of the disease germs 
they carry. 

Less immediately noticeable, but in the end no less in- 
fluential in the life of man, are the activities of the vast 
burrowing underground population of insects and their 
allies. Their work in the soil of the forest was the sub- 
ject of Professor I. Tragardh, of Stockholm. All dead 
things in the forest, wood, leaves, the bodies of birds and 
animals, receive the attention of innumerable tiny jaws, 
which share with fungi, bacteria, worms and protozoa the 
task of reducing them to the dust whence they came and 
thereby making them the foundation for a new genera- 
tion of life. 

Warfare against insects whose bites or stings plant 
deadly germs in the human system occupied much of the 
attention of the members. Dr. R. R. Parker, of the 
U. S. Public Health Service, outlined the results of re- 
searches on Rocky Mountain spotted fever which he and 
his colleague, Dr. R. R. Spencer, have been carrying on 
in Montana. 

This dangerous disease is curiously uneven in its be- 
havior. In parts of Montana ninety per cent. of all 
persons who take it die, while in another region, in the 
neighboring state of Idaho, only five per cent. of the 


cases terminate fatally. There is no effective treatment 
once the disease has been contracted, and no control mea- 
sures have been devised against the ticks whose bites 
initiate the attack. During the past few months, how- 
ever, the effectiveness of a preventive serum has been 
conclusively demonstrated. It prevents mild forms of 
the disease altogether, and usually checks the course of 
the severer attacks. It also cuts the death rate very 
materially. Among the twelve cases contracted in a 
group of 5,000 serum-treated persons only one death oc- 
curred, while among eighteen cases contracted by non- 
treated persons during the same time fifteen deaths 
occurred. 

Dr. Erich Martini, of Hamburg, Germany, called atten- 
tion to the need for a better understanding of climatic 
factors as they affect insect-borne diseases. Sometimes 
the problem is relatively simple: frosty weather kills 
flies, and so abates fly-borne plagues, such as some types 
of dysentery and some epidemics of typhoid fever. But 
sometimes the operation of climatic factors is not so 
easily understood. The peak of the annual spread of 
tertian malaria, for example, comes before the warm 
weather. that is most favorable for mosquitoes. This, 
upon investigation, seems to be because the malaria germ 
itself is better able to carry on its mischief-making better 
in moderately warm than in very warm weather. 

Professor W. J. Baerg, of the University of Arkansas, 
noted among entomologists as the man who has the nerve 
to let tarantulas, scorpions and centipedes bite and sting 
him, detailed the results of his first-hand experiences with 
arthropod poisons. Most of the poisons of spiders and 
their ugly-looking relatives, he said, are greatly overrated. 
A centipede bite, even from a big specimen, is about as 
painful as a bee sting, but no more harmful. The same 
is true of most tarantulas—and it is usually hard to get 
a tarantula to bite at all. The much smaller black 
widow spider of the South is equally reluctant to bite, 
but its venom is much more wicked in its effects. A 
black widow bite once put Professor Baerg to bed for 
three days of rather pronounced illness. But, he added 
philosophically, it gave him and his attendant physicians 
a good chance to get an authentic record of the synip- 
toms. 

Meet Trichogramma minutum. This little insect is a 
great friend of the human family. Most of us do not 
know it, because she is too small to be seen, as she goes 
about the world, doing good to us and ill to our enemies. 
Trichogramma is one of those interesting though tiny in- 
sects that lays her eggs in the eggs of other and larger 
insects that eat man’s crops and orchards. The grubs 


that hatch out of such parasitic eggs prey upon the 
larger eggs in which they are laid, and so destroy them. 
This insect has been known to parasitize the 40 per cent. 
of all corn borer moths, or 90 per cent. of all cotton 
caferpillars, in a given area. 

To date she has had to take her own chance in the 
wild state, so that in an unfavorable season there were 
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not enough of her sisterhood to take care of the eggs 
of the teeming pests. Now, however, she has been taken 
in hand by Stanley E. Flanders, of Saticoy, Calif., and 
prought up in huge numbers in captivity. His method 
is simple. He first breeds a lot of pests—grain moths— 
in 40 or 50 bushels of wheat. Then he lets the Tricho- 
gramma mothers loose at their masses of eggs. Presently 
he has perfect clouds of Trichogramma insects, which he 
then carries out into the California walnut orchards, to 
mop up the codling moths. Since Trichogramma has un- 
critical taste in victims, many other insect pests will 
doubtless be attacked with her aid in time. 

A new technique in the handling of another insect 
friend of man, which has been reared much longer in cap- 
tivity, was demonstrated by Dr. Lloyd R. Watson, of 
Alfred, N. Y. He has worked out a method of arti- 
ficially fertilized queen bees, which will make it possible 
to breed bees as accurately and scientifically as we now 
breed cattle. Hitherto the fertilization of the queen 
has been a matter of chance. By Dr. Watson’s method, 
which involves the use of microscopic glass tubes of un- 
imaginable fineness, the process is made largely mechan- 
ical, and the drone that is to be the father of the bee 
colony ean be selected just as accurately as can the queen 
that is to be the mother. 

Locusts, the most ancient of man’s insect enemies and 
one of the worst, are still being fought as they were in 
the days of Pharaoh. It is in Russia that the campaign 
is most highly organized and is being fought alony most 
nearly military lines, including the use of chemical war- 
fare methods and combat planes. In Russia and Siberia 
there are six principal locust species. They breed in 
waste places and creep about wingless in great mobs 
while they are young, and it is then they are attacked; 
for once allowed to grow wings and get into the air they 
would be beyond all hope of control. 

Anti-locust forces sent out by the central government 
spot these breeding-places, often using scouting planes 
for the purpose. Once located, they cover with arsenical 
poison dust the wild grasses on which the young locusts 
feed, or set sweetened baits of poisoned bran and saw- 
dust. Part of this work is done by ground machines, 
which might be considered a tank corps; where the 
ground is difficult, as in marshes, the dusting is done 
from airplanes. 

Locusts were not the only troubles that Pharaoh’s 
farmers had to contend with. Dr. Hassan C. Efflatoun 
Bey presented results of his researches into the papyri of 
his ancient fatherland for entomological references. In a 
complaining letter from the steward of an estate, about 
1400 B. C., he found this: 

‘‘The worm ate half the crop and the hippopotami ate 
the other half. The fields were full of rats, a swarm of 
locusts settled down and fed, the sheep also ate and the 
birds stole.’’ 

Egyptian entomologists, said Dr. Efflatoun, do not now 
need to go out and catch hippopotami, but they still have 
plenty of enemies to fight. The ‘‘worm’’ of which the 
steward complained is still there; it is the common cut- 
worm. And farmers still have to be exhorted to fight 
it as the farmers of 3,500 years ago were bidden in a 
Toyal decree. 
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An exchange of diplomatic views among allied generals 
opposing the insect armies was represented by the dis- 
cussion of Dr. C. L. Marlatt, chief of the bureau of 
entomology, U. S. Department of Agriculture. Dr. Mar- 
latt spoke on the plant immigration restrictions recently 
imposed by the United States. These regulations, de- 


signed to keep out new insect pests, he said, came very 


late, long after most other countries had adopted similar 
measures. Even while they were being debated, between 
1909 and 1912, several bad pests and diseases got in, in- 
cluding European corn borer, Japanese beetle, citrus 
canker and Oriental fruit moth. Since their imposition, 
however, only two pests have succeeded in breaking 
through. These were the Mexican fruit fly and the pink 
bollworm, both of which crossed the southern frontier, 
admittedly much harder to guard than the seaports. 

The marches of the early armies of insects, in the days 
when there was no human race to oppose their progress, 
poison and traps and other paraphernalia of war, are the 
subject of much discussion at the meetings of the con- 
gress. Their fossil chronicles in rocks a hundred million 
years or more in age have been read by careful human 
historians who are reporting their findings. 

Northern Russia and Siberia had an inseet fauna much 
like that of Kansas away back in the Permian Age, be- 
fore even the dinosaurs had established their sway on the 
earth. Dr. Andreas B. Martynov, of Leningrad, re- 
ported new discoveries in the rocks of Russia that thus 
link up the ancient history of the two hemispheres. 

From the opposite end of the earth, F. W. Edwards, 
of the British Museum, brought a story of modern evi- 
dence on ancient migrations. Mr. Edwards has spent two 
years in the far south of Chile, in the southernmost forest 
of the world. There, under trees much like our northern 
beeches, he found insects belonging to the same genera 
as those of Australia, Tasmania and New Zealand. Most 
of this area had been unvisited since Darwin as a young 
man had tramped over it nearly three quarters of a cen- 
tury ago. Mr. Edwards failed to find evidence there of 
a former land bridge connecting South America with 
Australia, but found some support for the so-called 
Wegener theory, that all the continents of the earth were 
once one solid land mass, and that the two Americas have 
drifted westward, floating on a semi-liquid layer of rock 
beneath. 

Further support of Mr. Edwards’s findings was sup- 
plied by Dr. E. C. Van Dyke, of the University of Cali- 
fornia, who told of the migrations of North American 
insects, by Dr. W. M. Wheeler, of the Bussey Institution, 
Cambridge, Mass., from his studies on the ants of South 
America and Australia, and by Professor E. L. Bouvier, 
of the Museum of Natural History, Paris, who has been 
working with the most primitive of all the creatures that 
walk the earth on jointed legs. 

The myriads of tiny creeping things that live in the 
upper layers of the soil under the trees of the forest 
have changed but little in their preferences through 
almost uncounted ages, according to a note contributed 
by Dr. R. I. Tillyard, chief entomologist of the Aus- 
tralian Government. He stated that he saw in England 


fossil plants from the Devonian Age, a period so remote 
that geologists hesitate to estimate its age in years. 
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The plants then were utterly unlike the plants of to-day; 
yet the tiny life that crept among their tangled stems 
when they died rather closely resembled the life of the 
same habitat to-day not only in the families represented, 
but in the relative numbers of individuals. “~< 

A paradox of pests, wherein man encourages insects 
to prey on plants, prevails in the Antipodes. The seeret 
of it is that the plants are weeds and in devouring them 
the erstwhile pests are unwittingly serving their cleverer 
opponent. This biological control of troublesome weeds 
is developing into a distinct branch of entomological 
science, Which was discussed at the closing sessions of the 
congress. 

The discussion also served to illustrate the fact that 
Britain’s far-flung battle-line exists in other fields be- 
sides the military. The three men who, with their as- 
sistants, are cooperating to fight the weeds of Australia 
and New Zealand are Dr. R. J. Tillyard, of Australia; 
Dr. Ernest Marsden, of New Zealand, and Dr. A. D. 
Imms, of England. Australia’s most terrible weed is 
the common prickly pear cactus, introduced from Amer- 
ica. To prevent it from completely overrunning warmer 
parts of the island, the cactus regions of the United 
States were combed for insects that would eat cactus and 
nothing else. The search has been very successful, and 
the Australian cactus pest is now well under control. 
The many-legged allies of man in this fight against a 
vegetable include the cochineal bug, cultivated in Mexico 
for red dye, several other true bugs, the caterpillars of 
three moth species, and a variety of the almost mi- 
croseopic red spider. 

In New Zealand there are three introduced weeds that 
are very troublesome, the common blackberry, the Euro- 
pean gorse, and the ragwort, a plant allied to the dande- 
lion and quite poisonous to livestock. A moth species 
has been found whose caterpillars will take care of the 
ragwort situation, and a feeder on the gorse also gives 
promise. A third caterpillar has been tried out for the 
blackberry pest, and a beetle whose grubs bore into the 
stems may also be useful. 

This introduction of destructive insects to prey on 
weeds is admittedly a ticklish job, for if one of them 
should turn on an economic plant instead of the weed 
for which it is intended, the remedy might itself become 
a disease. However, the insects are all kept most care- 
fully eaged until they are tried out on all possible diets 
in addition to the one for which they were imported, and 
if they show a taste for a valuable plant they are at 
once destroyed. This period of quarantine also serves 
to clear the insects of their natural parasitic enemies be- 
fore they are released. As an insurance measure, how- 
ever, a stock of parasites of each species is kept avail- 
able, so that if one of the devourers should go wrong it 
could have a counter-attack launched against it. 

For the warfare on the home front, here in the United 
States, chemists are seeking new weapons. The arsenates 
of lead and of copper, or Paris Green, which are the 
staples of present-day Borgian banquets for bugs, may 
soon be varied with arsenates of other metals, such as 
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aluminum, iron, magnesium, barium and zinc, with addi- 
tions of such things as thallium, sulphate, copper cyanide 
and various fluorides and fluosilicates. In addition, 
stated Dr. R. C. Roark, of the bureau of chemistry and 
soils of the U. S. Department of Agriculture, some 400 
patented moth-proofing compounds are being investigated 
for their possible usefulness in man’s chemical warfare 
against the insects. 

The present congress is hailed as the most successful 
meeting of its kind ever held. Over 600 persons at- 
tended, including 100 foreign delegates representing some 
35 countries. The halls were a friendly Babel of lan- 
guages. Frenchmen spoke German to Germans, and 
Germans replied in French to Frenchmen. Belgians, 
Czechs and Russians spoke both languages to each other. 
There was very evidently no question of frontier or race 
in this meeting of the Scientific General Staff. 

The next Congress of Entomology is to be held in 


Paris in 1932. 


ITEMS 


TUNGSTEN, a few years ago so rare that it was a 
curiosity even to chemists, is now a household necessity 
and a household word. Its near relatives, tantalum, 
molybdenum and columbium, while not so universally 
familiar, are now produced quite as readily, and are 
finding an increasing use in industry, Dr. C. W. Blake, 
of Highland Park, Ill., told members of the institute. 
The handling of these metals on an industrial scale pre- 
sents its difficulties. The melting points are among the 
highest known for metals, and in order to prevent oxida- 
tion during melting, the process has to be conducted in 
a vacuum or under an inert gas such as neon or nitro- 
gen. At the same session Francis M. Foley, of Penn- 
sylvania, discussed the handling of various types of alloy 
steels. Some of the metals he described, designed espe- 
cially for resisting corrosion, contain more nickel, chro- 
mium and tungsten than they do iron. 


THE familiar ‘‘drops’’ which the doctor puts in the 
eyes before examining them do not have the same effect 
of enlarging the pupils in eyes of other races, members 
of the American Pharmaceutical Association, K. K. 
Chen and Edgar J. Poth, of the Johns Hopkins Medical 
School, reported at the recent annual meeting. Chinese, 
for instance, and Negroes are not so affected. The reason 
for this peculiarity of Chinese and Negro eyes is not 
known. In the study a very delicate instrument called 
a filar micrometer, which measures to one-hundredth of a 
millimeter, was attached to a telescope and used to mea- 
sure very accurately the dilation of the pupils under 
controlled illumination. Five kinds of ‘‘drops’’ were 
studied: synthetic, natural and pseudo-ephedrine, and 
cocaine and euphthalmine. The last two are in more 
general use. For the examination of Chinese and Negro 
eyes there remain two solutions, homatropin and atropine, 
which do dilate the pupils. However, these two are 


dangerous for persons who have an eye disease called 
glaucoma. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


COSMIC RAYS 


Dr. Ropert A. MILLIKan and Dr. George H. Cameron, 
of the California Institute of Technology, have just re- 
ported to the National Academy of Sciences the results 
of their latest researches on the biography of atoms. 
The work that he has been doing for the last few years 
has demonstrated, says Dr. Millikan, ‘‘that the cosmic 
rays are the signals sent out through the heavens of the 
creation of the common elements out of positive and 
negative electrons.’’ The electrons are the building 
units of which all atoms are believed to consist. 

The next important question, he says, is ‘‘ Where are 
these creative processes going on?’’ Now, hefelieves, 
he can answer this with a considerable degree of as- 
surance. He thinks that it is in interstellar space. 

Only two possible places are conceivable where such 
atom building can take place, he says. One is in the 
stars themselves, where pressures, densities and temper- 
atures may be extraordinarily high. The other is in the 
interstellar spaces where ‘‘ pressures, densities and tem- 
peratures are all extraordinarily low.’’ . 

both of these localities,’’ he remarks, ‘‘ matter 
exists under extreme and as yet unexplored conditions, 
and in view of the last thirty years of physics it would 
no longer be surprising if matter were again found to 
behave in some hitherto unknown and unexpected way 
as a new field of experimentation is entered.’’ 

The first reason that leads Dr. Millikan to reject the 
stellar origin of the cosmie rays is that in such a case 
the sun, closest of all stars, should by virtue of its close- 
ness, send us more of the rays than any other star. 
‘‘But the fact is,’’ he states, ‘‘that all observers are 
agreed that the change from midnight to midday does 
not influence the intensity of the cosmic rays. This can 
only mean that the conditions existing in and about 
the sun, and presumably also in and about other stars 
as well, are unfavorable to the atom-building processes 
which give rise to these rays.’’ Consequently, the favor- 
able conditions must be found away from the stars. 

The second reason has to do with the measurements of 
the absorption and total energy of the rays. The hardest 
and most penetrating of the rays observed are com- 
pletely absorbed in passing through 70 meters of water. 
‘‘This means,’’ says Professor Millikan, ‘‘that, even 
if the atom-building processes went on inside a star, the 
resulting cosmic radiation could not possibly get out, but 
would all be frittered away in heat before emergence, 
save in the case of those rays that originated in the 
star’s very outermost skin—a skin equivalent in absorb- 
ing power to a hundred or so meters of water.’’ 

But the total energy coming to the earth in the cosmic 
rays is about a tenth of that in the light and heat com- 
ing from all the stars except the sun. This could not be 
the case if the rays originated within the stars, for then 
the rays from the interior, as they emerged through the 
Outer layer of the star, would be transformed to heat. 


The heat outflow would then be more than ten times 
as great as the flow of the rays from the star’s surface. 
This, also, leads to the conclusion that the origin of the 
rays is in interstellar space. 

Modern astronomical views accord with this theory. 
These propose that the energy of the stars is furnished 
by disintegration of their atoms. The atoms, it is sup- 
posed, break up into the electrons of which they are 
made, and so turn into a pulse of energy which is frit- 
tered away as heat. There should be a ray, then, corre- 
sponding to this pulse of energy, of even shorter length 
than the shortest and most penetrating of the cosmic 
rays. Such a ray has not yet been found, but Dr. Milli- 
kan points out that this is no evidence that it does not 
exist within the stars. It may all be turned to heat 
before it gets out. 

For these reasons, therefore, Dr. Millikan and Dr. 
Cameron suggest the cycle of atomic life. The electrons 
are floating around freely in interstellar space. Under 
the influence of the peculiar conditions of outer space 
they condense into atoms. The atoms then condense into 
stars, and the stars again disintegrate into ether waves 
and heat or light. 

Only one more step remains. Dr. Millikan points out 
that if this is the whole process, all the free electrons of 
which atoms are built should have been used up long 
since. ‘‘The only possible answer,’’ he says, ‘‘seems to 
be to assume that these building stones are continually 
being replenished throughout the heavens by the con- 
densation of radiant heat into positive and negative 
electrons with the aid of some, as yet, wholly unknown 
mechanism.’’ To work out this mechanism is the next 
step. 


THE SPEED OF LIGHTNING 


THe speed of a lightning flash has been measured for 
the first time in history. It takes about one seven- 
thousandth of a second for it to complete itself. No 
part of it lasts more than approximately one thirty- 
five-hundredth of a second. 

The old dispute as to whether lightning strikes down- 
ward from the clouds or jumps upward from the ground 
has also been settled. It does both. It starts from the 
cloud and the ground at nearly the same instant, and 
approximately one seven-thousandth of a second later 
the two ends unite in mid-air. 

These facts, representing the first actual measurements 
of the speed of lightning, were determined by Dr. C. V. 
Boys, British physicist, who is spending the summer 
working in the private laboratory of Mr. Alfred L. 
Loomis, of Tuxedo Park, N. Y. Professor Boys obtained 
his measurements with a special camera which he has 
patiently earried about the world for twenty-six years, 
attempting hundreds of photographs in vain, until a 
New York stroke of lightning proved to be his real 
stroke of good luck. 
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New Castle Incubator 


Chamber has uniform 

and constant temperature 
The new Castle Incubator fills the need for a 
reliable and accurate apparatus at a moderate 
price. 
The electric heater is beneath the bottom (not 
taking up space in the chamber). It distributes 
the heat uniformly from the bottom and main- 
tains an unvarying temperature. 
The automatic regulator controls the eseape of 
excess heat up and out through the rear double 
wall. The walls are made of thick insulating 
material, bound with polished copper. 


Send full data on New Incubator No. 505 


Address 
Sterilizers for Physicians, Dentists and Hospitals No. 505. Inside: 12” high x 1 
Wilmot Castle Co., 1212 University Ave., Rochester, N. Y. 121” deep. 


Victor Interval Timer 


with Automatic Alarm 


Measuring time in periods ranging from 
15 seconds to 2 hours 


An essential factor in the proper 
equipment of 
Photographic Diet Kitchens 

Darkrooms _ Hospital Wards 
Scientific Gymnasiums 
Laboratories Class Rooms 

Industrial Plants 


Price $4.50 


Over 30,000 in use! 


VICTOR X-RAY CORPORATION 
2012 Jackson Blvd., Chicago, Illinois 
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The camera has two lenses instead of the usual single 
lens. They are mounted on a disk and whirled rapidly 
while the camera is pointed at a cloud which promises 
good lightning flashes. When the flash comes, the camera 
is closed and the plate developed. 

Since two moving lenses have been used, a double 
picture is obtained, each image slightly displaced in a 
direction opposite to the other. By appropriate optical 
measurements and geometrical calculations of this dis- 
placement the direction and rate of travel of the flash 
can be determined. Its duration can be learned from the 
width of the streaks on the plate, blurred by the motion 
of the lenses. | 

A detailed report of these measurements and a de- 
scription of the methods employed are published in 
Nature. 


SYNTHETIC CANE-SUGAR 


THE proposition of commercial synthetic cane-sugar is 
pure ‘‘moonshine,’’ in the opinion of Sir James C. 
Irvine, Britain’s greatest sugar chemist, speaking at the 
Institute of Chemistry of the American Chemical So- 
ciety at Evanston. Even admitting that the two mother 
substances of common sugar, glucose and fructose, were 
to be obtained from nature, the last step in uniting the 
two presents enormous difficulties. Apparently there is 
little hope of a process much more economical than that 
of Professor Ame Pictet, whose discovery of synthetic 
sugar received wide publicity recently. 

In a survey of the very difficult laboratory researches 
leading to synthetic sugar, Sir James pointed out the 
chameleon-like habits of both glucose and fructose. Each 
of these, instead of being a single kind of sugar, is 
really a small host in itself. Actually several different 
species of sugar ride under the one common name. 
While these are naturally much alike, it is only one par- 
ticular kind of glucose combined with one specific fructose 
which will yield genuine cane-sugar. To add to the 
problem, the different varieties change into one another, 
unobserved, during manipulation. 

A change from one variety of glucose or fructose to 
another is usually the transfer of oxygen atoms from 
one carbon atom to another within the sugar group. No 
material is lost or gained, so that the ordinary analyti- 
cal chemist, using balances and common laboratory ap- 
paratus, would not suspect that anything had happened. 
Neither Pictet nor Irvine has yet demonstrated clearly 
just what kind of each sugar goes into the cane-sugar 
combine, so that it is still impossible to write the for- 
mula of the final product with certainty. 

Although the glucose component is commercially avail- 
able at low cost from corn, the fructose is more ex- 
pensive than natural cane-sugar itself. In view of the 
fact that the production of a teaspoonful of synthetic 
cane sugar would probably take the time of a highly- 
paid chemist for several months, to say nothing of sup- 
plies and overhead, it is thought that the practical pro- 
duction of sweetness will be left to the lowly beet and 
eane for a long time. 


FISH CULTURE IN THE SOUTHERN STATES 


A q@tant Brazilian shad weighing 200 pounds, another 
big fish known locally as ‘‘dourado,’’ and a fresh- 
water species with red-gold flesh like a salmon, are 
among the South American fishes recommended as possi- 
bilities for fish culture in the southern United States by 
Dr. R, von Ihering, the Brazilian naturalist. 

The possibilities of Brazilian fresh-water fish have 
only begun to be realized even in Brazil, Dr. von Ihering 
states. Hitherto they have attracted only the attention 
of zoologists and local fishermen, but now economic 
studies are being undertaken, with interesting results. 

The real prize of the Brazilian fresh waters is the 
**dourado,’’ a fine black-striped gold-scaled fish that 
reaches a length of three feet and a weight of 60 
pounds. It yields a great mass of roe as well as of 
marketable meat; its eggstock frequently contains as 
many as two and one half million eggs, as against a 
mere half-million in such familiar fish as the carp and 
members of the salmon family. 

The fish with the salmon-colored flesh is known to the 
native Indians as ‘‘piracanjuba.’’ It is rated second 
only to the dourado by them. One of their favorite meth- 
ods of preparing it is to grind up its red flesh and make 
it into a thick soup or porridge mixed with tapioca. 

Dr. von Ihering states that there are so many fish in 
the Brazilian streams that during the spring when the 
runs take place, they can be netted by the boatload at 
the foot of every waterfall. A casting net nine feet 
in diameter often brings in ten or twenty large fish at a 


haul. 


THE SPROUTING OF OATS 


HARDSHIP in youth is good for oats, as it is said to be 
good for human beings. This grain of the North thrives 
best and ripens earliest when it is sprouted at a low 
temperature, experiments by Prof. N. Maximow, noted 
Russian plant physiologist, indicate. 

Professor Maximow exposed seed grain to tempera- 
tures of about 42 degrees Fahrenheit, only about ten de- 
grees above freezing. The stalks from these seeds 
headed out earlier than those from seeds sprouted at a 
warmer temperature. This was true even when the early 
chilling period lasted only for a few days, and the two 
lots of grain were grown at the same temperature for 
the rest of their lives. It was found that this treatment 
held good for all plants that have a late ripening period. 

The experiments give scientific point to an old Russian 
folk saying: ‘‘If you want to grow rich fast, sow your 
oats in the mud.’’ It has long been held by the peasants 
that the best time for sowing oats is while the fields are 
still muddy (and hence chilly) from the melting of the 
winter ’s snow. 

Another striking example of the effect of early in- 
fluences was obtained by Professor Maximow, working 
on the influence of light. He found that the effects of 
artificially lengthening or shortening the day for plants 
were just about as pronounced when the treatment was 
carried on for a short period during the early seedling 
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Marine Biological Laboratory 
Woods Hole, Mass. 


SUPPLY Biological Supplies 
DEPARTMENT 
For the classroom, museum or col- 


h nti lector. 
Open the Entire Look for the sign of the Limulus. 


Year As the Limulus represents the test 
of time, we feel from the business 
growth that our supplies have also 
stood the test of years. 


Send for Catalogue 


No. I. Zoolegical and Embryolog- 
ical material. Life Histories and 
Habitat Groups. 

No. II. Botanical material. 

No. III. Micrescopic Slides. 


Address all correspondence regard- 
ing material and catalogue to: 
Supply Department 


GEO. M. GRAY, Curator, 
Woods Hole, Mass. 


Buy Good Binoculars 


The new 7-Power Mirakel weighs only 
6 oz. Can be carried in vest pocket or 
ladies’ bag. A wonderful high-grade $35 
Prism Binocular for every use ...... 

Hensoldt New “Dialyt”—6x30—13 oz. $58 
Zeiss Wide-Angle “Deltrentis”—8x30. $66 
Prismiris Pocket Binocular, 6 Power, 


Fiala Sleeping Bag—Scientifically Correct—Warm Light 
Weight—Sanitary. Best for Outdoor Sleeping ....... $25 


SPECIAL: “LLAMA” Fiala Sleeping Bag; used in New- 
foundland at 42 below zero; no fire, 2 man tent. All 
“filled” bags were thrown away. The Fiala bag can be 


- washed, sunned and dried. With cover gomplets See 


weighs 5 lbs. 12 oz.; rolled bulk 17” x 7”. Price .... 

Anyone who does not mind bulk and weight, or where price 
is an object, we can furnish a good “filled” bag at $12.50 up. 
Scientific, Exploring, Camping Outfits—Write for Catalog A 


ANTHONY FIALA, 25 Warren St., New York 
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Hy-Speed Mixers ¥ 


Clamp to any tank, operate from 
light circuit, mix all kinds of liquids. 
Also used for even temperature @ 


All Sizes baths. Thousands in use. ¢ 
from Write for circular. 

1/10 H. P. ALSOP ENGINEERING CO. oe 

$37.50 up 47 W. 63rd St., New York 


THE SCIENCE PRESS 
PRINTING COMPANY 


PRINTERS OF 


SCIENTIFIC AND EDUCATIONAL 
JOURNALS, MONOGRAPHS 
AND BOOKS 


Correspondence Invited 
LANCASTER, PENNSYLVANIA 


STAIN TECHNOLOGY 


A quarterly devoted to biological stains and 
to microscopic technic closely related 
to staining. 

Subscription price: $1.50 a year 
Published by the Commission on Standard- 
ization of Biological Stains. 

(First number appeared in January, 
1926. All back numbers are still 

awailable. ) 


BIOLOGICAL STAINS 


A handbook on the nature and uses of the 
dyes employed in the biological laboratory. 
By H. J. CONN 


with the collaboration of the members of the 
Executive Committee of the Commission on 
Standardization of Biological Stains 
151 pages, cloth bound. 
Published by the Commission. 


Price $2.50 postpaid (10 per cent. discount if 
cash accompanies order). 


Both the book and journal should be ordered 
direct of the Chairman of the Commission: 


H. J. CONN 
Geneva, N. Y. 


Lock box 299 


PHOTO-ELECTRIC CELLS 


THE BURT CELL 


Without Fatigue—Highly Sensitive 
Absolutely Reproducible—Instantaneous in Response 


The BURT-CELL is made by a new method and 
should not be confused with any other photo-electric 
cell. By a special process of electrolysis, the photo- 
electric metal is introduced into a highly evacuated 
bulb directly through the glass wall of the bulb, giv- 
ing photo-electric material of absolute purity. The 
superiority of the BURT-CELL is due to these fea- 
tures, making possible results never before obtainable. 


Described in Bulletin No. 271 


QUARTZ CELLS—We are pleased to announce that 
we are manufacturing reproducible quartz photo- 
cells for measurement of ultra-violet. 


We also manufacture the STABILIZED OSCILLO- 
SCOPE—the only VISUAL OSCILLOGRAPH having 
a linear time axis and no inertia—giving an accurate 
picture of high frequency wave forms. This is a most 
powerful tool for the study of periodic phenomena. 


Write for Bulletin 273 


DR. ROBERT C. BURT 


Manufacturing and Consulting Physicist 
327 S. Michigan Ave., Pasadena, Calif. 
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stage as when it was persisted in to maturity. Accord- 
ing to its specific nature, a plant would ripen its seeds 
early under the stimulus of lengthened or shortened day- 
light hours, even though that stimulus had been applied 
weeks before the ripening period and then withdrawn. 

Plants are not concerned primarily with the whole of 
the white daylight when they respond to artificial dark- 
ening, Professor Maximow di-covered. He tried cutting 
off parts of the light supply, and found that when red 
and yellow light was withdrawn the plants acted as 
though they were in the dark, so far as their response to 
the length of day was concerned. 


PHOTOGRAPHS AND CHARACTER 

READING fortunes in faces is impossible for practical 
purposes, according to two psychologists who have con- 
ducted an experiment to determine whether vocational 
aptitude and success can be judged by careful study of 
photographs. 

College graduates destined to become famous lawyers 
or surgeons carry no shining mark of success upon their 
youthful faces in photographs, at least none that an em- 
ployer can rely upon. College boys who will never rise 
beyond a clerk’s desk in a law office are apt to look 
just as keen and promising at graduation time. 

The psychologists, Dr. Carney Landis and L. W. 
Phelps, of Wesleyan University, selected the five most 
successful lawyers, doctors, teachers and engineers in a 
big university class that graduated 25 years ago, and 
also the five graduates who have attained the least 
worldly success in each of these fields. Photographs of 
the 40 men taken at graduation and 25 years later were 
shown to psychology students, who judged the success or 
failure of each and the line of work that would suit 
him best. 

‘*In practically every case the observers disagreed and 
the same subject might be assigned to from ten to fifteen 
different vocations,’’ the psychologists state, in reporting 
their investigation to the Journal of Experimental Psy- 
chology. 

One successful engineer was thought by 10 of the 20 
student judges to be a clergyman. Six of them thought 
he was a successful clergyman and four decided that he 
was a failure at his church career. Another man, who, 
25 years after graduation, holds a minor teaching post, 
was rated as a successful banker by six of the judges. 

The popular belief that we can judge a man’s ability 
and personality from seeing his photograph is not borne 
out by the evidence, the psychologists conclude. A photo- 
graph included in a letter of application for a job will 
not enable an employer to gain any positive idea of an 
individual’s talents or his character. 


ITEMS 
A NEw treatment for prolonging the lives of stored 
apples attacked by a disease called ‘‘brown heart’’ is 
recommended by Dr. C. West and Dr. and Mrs. F. Kidd, 
working at the Low Temperature Research Station at 
Cambridge, England. Apples continue to live and 
breathe after they have been removed from the trees, 


and this breathing soon contaminates the atmosphere of 
the place they are stored in with an excess of carbon 
dioxide, which causes the serious disease, ‘‘ brown heart.’’ 


The experiments made here showed that by keeping the 


apples in a ‘‘gas store’’ in which there is about 11 per 
cent. of oxygen and 10 per cent. of carbon dioxide, the 
breathing of the apples is reduced and their storage life 
increased by from 50 to 100 per cent. Accidental varia- 
tions in the ventilation is suggested by these investigators 
as the cause of the present uncertain success in over- 
seas transport of apples. 


Or the 1,177 different kinds of trees that are found in 
the forests of the United States, 137 have special medici- 
nal virtues, Professor Ernest F. Stuhr, of Corvallis, Ore- 
gon, told members of the American Pharmaceutical As- 
sociation at the opening session of the Portland annual 
meeting. Professor Stuhr has made a comprehensive 
investigation of all the trees in the country which are 
now or may be of medicinal value. 


In 1880 jellyfish were observed to be gaily swimming 
about in the huge fresh-water tank which houses the 
large Victoria regia lily in the Botanic Gardens, Regent’s 
Park, London. No one knew how these jellyfish first en- 
tered the tank. Their appearance was a complete mys- 
tery, but they were quite welcome, as they looked very 
pretty moving slowing about like small electric light 
globes. For three years they inhabited the tank, and 
then in 1883 they disappeared as suddenly as they had 
come. It was thought at first that the draining of the 
tank for six months in the year probably explained the 
mystery, for no jellyfish like being out of water. Now 
after an absence of forty-five years the jellyfish are 
once more swimming in the same tank in which they 
were first found. This family of the jellyfish has 
never been found at any other place except Regent’s 
Park. 


HAVING imported eucalyptus trees from Australia to 
supply timber for mining purposes, the South Africa 
Department of Agriculture has now been obliged to im- 
port wasps on a large scale, to protect their new trees 
from attack by the snout beetle. The latter had become 
a serious pest among these giant trees in South Africa, 
although Australian and American trees have not suf- 
fered from it. Investigations by F. G. Tooke, of the 
South African Department of Agriculture, showed that 
this insect is also present in Australia, but that it is not 
at all dangerous because it is itself attacked and killed 
by a tiny wasp, which lives parasitically in the eggs of 
the snout beetle. 


THE commercial canners are beginning to realize that 
aluminum may turn out to be the ideal material for the 
manufacture of containers for canned foodstuffs. Dr. 
H. Serger, a German investigator, has already obtained 
encouraging results on this point. He has found that 
aluminum is much less attacked by fruit acids than is 
the tin of the usual tinned iron cans. 
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SCIENCE NEWS 
Science Service, Washington, D. C. 


ENERGY AND COSMIC RAYS 


A BILLION years from now water, air, earth and iron, 
in the form of hydrogen, oxygen, silicon and iron, will 
continue to be the chief constituents of the earth, just 
as they are to-day. The energy used by mankind will 
continue to come from the sun, or perhaps from another 
sun that may have been formed when our present one 
is used up. There is no danger that scientists, in their 
efforts to ‘‘split the atom,’’ may start a world-wide 
atom-splitting that will result in the complete annihila- 
tion of the earth in a burst of energy. 

This was the reassuring message brought to the Society 
of Chemical Industry by Dr. Robert A. Millikan, di- 
rector of the Norman Bridge Laboratory of Physics of 
the California Institute of Technology, who was awarded 
the Messel medal of the society in recognition of his 
work. 

But his address also contained a pessimistic note. 
Energy can be made from the gathering of atoms of 
hydrogen to form heavier elements, especially helium, 
oxygen, silicon and iron. Out in the space between the 
stars this is probably happening. Can nct man take the 
enormous quantities of hydrogen that exist as water in 
the oceans, and turn them into these elements? Dr. Mil- 
likan thinks that this is forever beyond the reach of 
mankind, for, he said, ‘‘the indications of the cosmic 
rays are that these atom-building processes can take place 
only under conditions of temperature and pressure exist- 
ing in interstellar space.’’ 

In suggesting this source of energy Dr. Millikan de- 
parted 1rom previously held ideas. With the discovery 
of radium by Madame Curie about thirty years ago, it 
was found that it and allied elements are constantly dis- 
integrating into simpler elements with the liberation of 
energy. Many have thought that a similar process was 
taking place in all the elements, though too slowly to be 
observed in the small quantities available for laboratory 
study. On the whole, however, it was thought, it might 
be great enough to be an important source. 

Einstein’s discovery that mass must disappear if 
energy is to appear, combined with the development by 
F. W. Aston, an English physicist, of the relation be- 
tween the weight of the atom and the mass of the elec- 
tron at its center, show that this is not true, said Dr. 
Millikan. An atom with a weight less than a hundred 
times that of hydrogen can not disintegrate like radium. 
As 99 per cent. of the earth consists of elements of lower 
atomie weight than 100, we do not get much energy from 
this source. In fact, he said, ‘‘the energy available 
through the disintegration of radioactive or any other 
atoms may perhaps be sufficient to keep the corner pea- 
nut and popeorn man going on a few corners in our 
larger towns for a long time to come, but that is all.’’ 

{t is this fact, also, he stated, that shows how un- 
justified are the fears of the ‘‘advocates of a return to 
the ‘glories’ of a pre-scientific age who have pictured 


the diabolical scientist tinkering heedlessly, like the bad 
small boy, with these enormous stores of sub-atomic 
energy and some sad day touching off the fuse and blow- 
ing our comfortable little globe to smithereens.’’ If 
man ever does learn to disintegrate atoms, and he prob- 
ably will, he will have to do it by putting energy into 
the process. 

It is the cosmic rays that he has studied in collabora- 
tion with Dr. George H. Cameron, his colleague, that in- 
dicate the formation of energy in the building up of 
atoms out in the space between the stars. In previous 
addresses Dr. Millikan has made this suggestion, and 
now he believes that he knows just which atoms it is that 
are being made. Utilizing the discoveries of Aston and 
Einstein, he says that he has found that only in the 
formation of helium, oxygen, silicon and iron out of 
hydrogen could rays of such penetrating power as he has 
observed in the cosmic rays be produced. He has worked 
out also the penetrating power that the rays from the 
formation of each of these elements should have. In 
very recent experiments he has found that these rays 
are not all of the same exceedingly short wave-length. 
Nor are they uniformly spread over a range of wave- 
lengths, like light from a white hot poker. Instead, 
there are four bands in their spectrum, corresponding 
to four approximate wave-lengths, or four degrees of 
penetrating power. The most penetrating rays, with the 
shortest wave-length, are capable of going through 200 
feet of water or 18 feet of lead. Other groups of the 
rays are of less penetrating power, but these different 
degrees of penetration, observed in the experiments, cor- 
respond very closely to those calculated for the rays from 
the principal elements. 

‘*The agreement,’’ he announced, ‘‘is better than our 
observational uncertainty, and leaves no doubt whatever 
in our minds that the observed cosmic rays are in fact 
the birth cries of the infant atoms of helium, oxygen and 


silicon. We have some little indications that we can 


: also hear the shriller birth-squeaks of infant iron, but we 


are not as yet ready definitely to assert it.’’ 


RESEARCH IN ORGANIC CHEMISTRY 


How the chemist broke through the barrier between 
the mineral kingdom and the vegetable and animal king- 
doms a hundred years ago, and how far he is likely to 
go in the production of artificial compounds in the future 
was the theme of the opening discourse of the distin- 
guished British chemist, Dr. Jocelyn Field Thorpe, of the 
Imperial College of Science and Technology, London, 
at the first session of the American Chemical Society on 
September 11. 

The society met on the centennial of an epoch-making 
event in the history of science, the synthesis of urea by 
the German chemist, Friedrich Woehler, of Gottingen 
University. This achievement dissipated the ancient 
superstition that some mysterious vital force was essen- 
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tial to the formation of the foods, flavors, perfumes, 
drugs and dyestuffs which had hitherto been found in 
plants and animals, But when Woehler, in 1828, sue- 
ceeded in preparing urea, a waste product of animal life, 
from ammonium cyanate, a well-known salt, the discovery 
opened the way to the manufacture of an immense 
variety of useful compounds during the next century, 
ranging from such dyes as indigo to such medicines as 
camphor. The latest chemical dictionary describes the 
making of some 400,000 compounds of carbon. Some of 
these are to be found in nature, but most of them were 
not in existence until they were made in the laboratory 
by chemists following in the footsteps of Woehler. As 
to the future, Professor Thorpe says: 

‘‘Tt is pertinent to ask when additions to this already 
stupendous list are likely to cease. The answer is that 
it is never likely to cease and can not cease so long as 
fundamental research work in organic chemistry is being 
carried on. These compounds are not, as certain of our 
maligners suggest, prepared for the sake of preparing 
them but are merely steps incidental to the elucidation 
of some problem of fundamental importance to the prog- 
ress Of the science. It is absolutely necessary that these 
should be recorded in order that subsequent workers in 
the same field may utilize them as sign-posts indicating 
the direction along the paths already trodden. In no 
other way can we hope to explore and map the unknown 
country ahead of us. I have heard it said that organic 
chemistry is reaching finality, but to those of us who 
know, the realization that we have only scratched the 
surface of things is very evident. Many natural sub- 
stances, such as strychnine, morphine and so forth, still 
evade the skill of the synthetic chemist. The wonderful 
researches of Willstaetter, who has enriched every branch 
of the science he has touched, have indicated the manner 
in which the coloring matter of flowers and plants may 
be investigated. ’’ 


THE UTILIZATION OF AGRICULTURAL 
WASTES 


GETTING money out of straw, cornstalks, grain hulls 
and other farm wastes is one of the major jobs that 
modern agriculture has to face, as industry faced and 
solved the by-products problem a generation or more ago. 
This is the opinion of Henry G. Knight, of the U. S. 
Department of Agriculture, set forth before the Ameri- 
can Chemical Society at its annual meeting. 

The problem is by no means an easy or a simple one, 
Dr. Knight believes. With a given waste product, like 
straw, many things are che:nically possible, but they may 
not be economically feasible. Straw may be made into 
paper, building board, fuel briquets, cattle feed, several 
different kinds of fertilizers, or it may be simply burned 
to get it out of the way. Which course should be pur- 
sued in any particular part of the country will have to 
depend largely on economic considerations. 

Some large industria] firms are undertaking the solu- 
tion of their own farm-product problems. A large milk- 
chocolate concern owns its own dairy farms and sugar 
plantations. A paper mill in the South, finding a sur- 


plus of hydrogen on its hands, has gone heavily into pea- 
nut-planting in order to get a supply of oil for hy- 
drogenation. Automobile and tire manufacturers have 
set out their own rubber plantations. The speaker ex- 
pressed his doubts, however, of the long-run economic 
and social benefits of industry going into agriculture on 
a large scale and changing the status of the farmer from 
that of an independent landowner to that of a hired 
worker. 

Dr. Knight predicted the possibility of severe upsets 
in agricultural economy by the development of new in- 
dustries based on the utilization of waste products. If 
cornstalks are converted into rayon, which probably 
would not be of great material aid to the corn farmer 
in the aggregate, the market for cotton goods is dimin- 
ished, which is of concern to the cotton farmer. The 
fungus, Aspergillus niger, which makes citric acid out of 
sugar, works to the advantage of the sugar-beet grower 
and the sugar planter and to the disadvantage of the 
grower of lemons. The ruin of the niadder and indigo 
plantations by the development of the synthetic dye- 
stuffs industry is a historical incident that may hold a 
lesson for to-day. 


FLAX WASTE AND CORNSTALKS 


CELLULOSE, that all-important raw material of the new 
industrial development, which means paper, rayon, auto- 
mobile lacquer, explosives, toilet articles, is reaching into 
all corners of plant production and gathering up what 
once was waste. Members of the American Chemical 
Society, at their Swampscott meeting, considered neg- 
lected sources that might yield paying quantities of the 
valuable stuff. 

Earl R. Schafer and Mark W. Bray, of the U. S. For- 
est Products Laboratory, Madison, Wisconsin, told their 
fellow-chemists of the cellulose possibilities offered by 
waste flax stalks, left over after they have been threshed 
for linseed. Such stalks are not used for making linen, 
and have hitherto been a dead loss. The long fibers of 
the stalks, known technically as ‘‘bast,’’ are nearly pure 
cellulose and hence of potential value. But they are 
mixed up with shorter fibers known as ‘‘shives,’’ which 
have sticky and woody constituents, and these shives must 
be separated out before the cellulosic bast fibers can be 
of full use. Flax pulp as now made still has too large 
a proportion of shives in it, but the speakers expressed 
the opinion that further purification would make this 
pulp a valuable product. 

The perennially discussed cornstalk came in for a 
round with the paper of H. A. Webber, of Iowa State 
College at Ames. Mr. Webber is a colleague of Profes- 
sor O. R. Sweeney, one of the foremost authorities on 
cornstalk utilization. The total production of cornstalks 
in the United States each year is estimated at approxi- 
mately 175,000,000 tons. The average yield per acre of 
dry stalks in the corn-belt states is two tons, of which 
1.5 tons are available for use as a source of cellulose. 
The cellulose content of the stalks is approximately 35 
per cent. To get it out, much the same methods can be 
used as are now employed for producing cellulose from 
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yood; but because of the softer nature of the stalks the 


mechanical treatment and cooking of the new material 
must be less violent than in the wood-pulping processes. 


THE VELOCITY OF SOUND IN LIQUIDS 


A NEW way of measuring the physical properties of 
liquids by measuring how fast sound travels in them 
was described at the meeting of the American Chemical 
Society by Egbert B. Freyer, of the Franklin Institute, 
Philadelphia. The method makes use of a vibrating 
crystal of quartz. The physicist calls it a piezo-electric 
erystal, and it is also used by broadcasting stations to 
keep their wave-length at the position assigned to them. 

The particular form of the apparatus used by Dr. 
Freyer is called the sonic interferometer, and was de- 
veloped by Professor J. C. Hubbard, of Johns Hopkins 
University, and Alfred L. Loomis, at the latter’s private 
laboratory at Tuxedo Park, N. Y. Dr. Freyer’s work 
was in collaboration with Professor Hubbard and Don- 
ald H. Andrews. 

At the bottom of a cylinder containing the liquid- to 
be studied is the quartz crystal. Above and beneath it 
are electrodes, connected with a rapidly oscillating elec- 
tric circuit from radio vacuum tubes. Vibrations simi- 
lar to sound waves, though much too frequent to hear, 
are produced. These travel up to the top of the liquid 
and are reflected back. At intervals in the liquid are 
produced points called nodes that can be detected with a 
vertically moving piston. The distance between these 
nodes permits the experimenter to determine how fast 
sound travels through the liquid, though with a much 
higher precision than with ordinary methods. Knowing 
the velocity of the sound, the scientist can calculate the 
liquid’s compressibility, as well as other important 
properties. 


DISCOLORATION OF GASOLINE 


DISCOLORATION in commercial motor gasoline does not 
necessarily mean poor quality, according to R. E. Wilson, 
research chemist of the Standard Oil Company of Indi- 
ana, speaking at the American Chemical Society Insti- 
tute. Brown tints in the fuel, often plainly apparent to 
the customer served from modern glass dispensing 
apparatus, have no relation to possible damage which a 
fuel might do to a motor. On the contrary some -very 
corrosive, low-grade gasolines are sparkling, ‘‘ water- 
white’’ liquids. 

Emphatic protest was voiced by Dr. Wilson against 
various obsolete tests and specifications which uninformed 


purchasers often demand of the oil tompanies, both on 


gasoline and lubricating oil. These demands, based on 
old-fashioned petroleum practice of a generation ago, are 
unreasonable, applied to the new modified motor products. 

Specific gravity, once a critical measure of gasoline 
quality, now has almost nothing to do with merits in 
automotive use. In spite of this fact one state still de- 
mands a certain specific gravity test for gasoline sold 
in its territory, probably to the actual disadvantage of 
retail customers. Odor and color tests are equally wide 
of the mark. 
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With lubricating oils flash-point, boiling-point, and 
various other tests have also grown obsolete, but cus- 
tomers continue to demand goods up to the so-called 
standard. Frequently the fault lies with a shrewd sales- 
man for a company which happens to have a reasonably 
good oil with some one particular high test. Much pub- 
licity is given to the numerical figures of this test. The 
test itself has nothing to do with the merits of the oil, 
but it does keep customers from wandering to other pro- 
ducers, none of whom happens to be able to meet it. 

Large purchasers of petroleum products are urged to 
cooperate with competent chemists, now established with 
all reputable refiners, in an appraisal of the real merits 
of gasoline and oils on a modern basis, rather than to 
hold up a producer to unreasonable and useless tests. 


ITEMS 


REMAINS of dinosaurs have been brought back to the 
U. S. National Museum by Dr. Charles Gilmore, staff 
paleontologist, who has returned from a season’s work 
in northern Montana, in the heart of the great happy 
hunting grounds for dinosaur remains which stretches all 
the way from Texas far up into Canada. Dr. Gilmore’s 
finds include one specimen which may turn out to be a 
species new to science, and another which is the second 
of its kind ever to be discovered. The total weight of the 
fossils brought in runs between two and three tons. Rep- 
resented among the remains are dinosaurs of the armored, 
flesh-eating and duck-billed varieties. 


THE unlocking of vast stores of atomic energy must 
remain a twentieth-century alchemists’ dream for a while, 
if results of researches at the Physico-Technical Institute 
of Germany are substantiated. It requires too much 
bombardment to crack an atom. According to quanti- 
tative measurements made at the institute, the demolition 
of a single atom of aluminum or magnesium requires on 
an average one million alpha particles, or free electrons. 
For the destruction of one boron atom 100,000 alpha par- 
ticles suffice. 


Gas for fuel and illuminating purposes can be made 
satisfactorily from lignite, recent experiments at Mar- 
burg on the Drau in Styria indicate. This work is being 
watched with much interest by Austrian engineers and 
industrialists, because up to the present Austria has had 
to import high-grade anthracite for its gas-works. 


A GERMAN scientist, Dr. F. M. Litterschied, has re- 
cently found ‘that valuable information can be gained 
by examining milks by ultra-violet light. In this way 
he can decide whether dirt in milk is due to external con- 
tamination or to the milk itself. When coated with 
Japan laequer, the vegetable residues from cow’s excreta 
give a bright red luminescence which serves to distin- 
guish them from the ordinary milk residues (casein or 
albumin curd), for the latter are not affected by the 
lacquer. Dr. Litterschied considers that his method will 
prove to be of great value in the routine examination of 
milk. 
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SCIENCE NEWS 
Science Service, Washington, D. C. 


THE MERRILL AIRPLANE 


A NEW airplane that differs radically from previous 
models, that completely eliminates the possibility of stall- 
ing—the constant fear of the pilot of the ordinary plane 
—and that is as easy to control as an automobile, is one 
of the first products of the newly-organized Daniel 
Guggenheim School of Aeronautics at the California In- 
stitute of Technology. It is being demonstrated at the 
air meet now in progress at Los Angeles, and has there 
proved a sensation. 

The new plane was the original idea of Albert A. Mer- 
rill, who is not a professional airplane builder, although 
he has been connected with experimental aeronautics since 
his original association with Octave Chanute in 1891. 
Though he was told long ago that his idea was worth- 
less, he persevered for more than 15 years, finally to prove 
its validity. 

What first strikes one who sees the plane for the first 
time is its short, stubby tail, which extends only for 
about four feet back of the rear cockpit. There is no 
stabilizer, though there is a large vertical rudder. The 
wings are staggered, that is, the front of the lower wing 
is under the middle of the top one. There is a four- 
degree positive decalage, as the aeronautic engineer calls 
it. This simply means that if the lower wing is hori- 
zontal, the upper one slants forward and upward at an 
angle of four degrees. 

But most novel about the wings is the fact that they 
are not rigidly fastened to the fuselage. The two wings 
are fastened rigidly together, and pivoted to the fuselage 
about the rear spar of the upper wing. The result of 
this design is that the wings are stable in themselves, and 
not dependent upon the tail surfaces, as in the ordinary 
plane. 

The angle of the wings with the fuselage is controlled 
by a crank handle by the pilot’s side, connected to the 
wings by a sprocket and chain. This takes the place of 
the elevator of the ordinary plane. When the pilot 
wishes to ascend, he merely sets the wings at an angle 
and forgets about them until he is high enough, then he 
sets them level, and continues horizontally. If the 
engine stops, or if the pilot deliberately shuts off the 
power, the ship glides down along a slant line, but is 
always horizontal. Under such circumstances the ordi- 
nary airplane might stall and go into a tailspin, prob- 
ably with disastrous results. 

Associated with Mr. Merrill in the building of the 
plane was Dr. A. L. Klein, who did most of the fitting 
design, and Dr. Clark Millikan, who was responsible for 
the aerodynamic and primary structure design. 

‘‘The ordinary airplane is like an automobile that 
couldn’t be steered if it were running slowly,’’ said Dr. 
Millikan, ‘With the Merrill plane, however, longi- 
tudinal, or up and down, control is possible even at the 
lowest speeds. The control of the angle of attack, which 
is the angle at which the wings meet the wind, is inde- 


‘feet, as compared with the usual 200 feet or so. 


pendent of the air speed. As the pilot can always tell 
the angle of the wings, he can tell at once whether he is 
ascending or descending. A sudden gust of air, which 
would throw the ordinary plane out of line and require a 
quick manipulation of the elevator to prevent trouble, 
merely lifts the entire plane without disturbing its hori- 
zontal position. Even with a heavy load in back, the 
stability of the ship is unaffected. These advantages 
might be summarized by saying that the pilot only has 
to control his movement in two directions—to one side 
or the other—instead of in three, which includes up and 
down as well. Only in the smoothest air, which is an 
exceptional condition, can this be said of the ordinary 
plane. 

‘*The Merrill design also permits landing in a much 
shorter space than ordinarily, perhaps as short as 40 
The 
take-off, however, requires as long a run as the usual 
type. 

‘*For the previous model of the Merrill plane a glider 
was used, to which a small engine was later added. Then 
we built the present plane. At first this had a 80 horse- 
power engine, with which it was flown by an experienced 
pilot, who pronounced it far easier to handle than any 
plane he had ever flown. We have just installed a 100 
horse-power engine for use in the demonstration at Les 
Angeles. 


THE FIRST INHABITANTS OF AMERICA 


THE real discovery of America, by primitive men who 
long ago crossed the icy waters of Bering Strait from 
Siberia, was probably not looked upon as any great ad- 
venture at all. It was almost as simple and natural a 
step as crossing New York harbor might be, Dr. Ales 
Hrdlitka, anthropologist of the Smithsonian Institution, 
told the International Congress of Americanists, meeting 
in New York on September 18. 

This problem of why and how the first human beings 
came into America has long been a great point of con- 
troversy, but Dr. Hrdlitka stated that new evidence has 
accumulated in such quantities that conclusions can at 
last be drawn with reasonable certainty. An official re- 
port on many hundreds of skulls, a large part of which 
were collected personally by Dr. Hrdlitka in western and 
Arctic Alaska recently, will soon be issued. 

‘*There could have been, it is now certain, no great 
single wave of the immigrants that became the first 
Americans,’’ he said. ‘‘ Instead, there was a steady and 
natural passing over of small groups of people, and this 
process lasted until recent times. Siberia is an inhos- 


pitable region, where famine and cold always threaten. 
Less than thirty miles across, the people who wandered 
or were forced by others into northeast Siberia could see 
signs of a more pleasing shore, freer of snow and ice. 
The winds from that direction were warmer. 
floated from that side. 
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as stepping stones, and it was easy in suitable weather 
for skin boats to carry groups of these Asiatics safely 
across the northwest passage. 

‘They did not necessarily stop in Alaska, or stop for a 
long time, but mostly in all probability, kept on down the 
coast, looking for warmer and pleasanter places ahead, 
and so the new world was gradually populated. 

‘‘Northeasternmost parts of Asia presented the only 
feasible route into America for the original inhabitants 
in their state of culture. The Asiatic ancestry of the 
Indian and Eskimo is demonstrated by much evidence 
obtained recently from old burials.’’ 

There are now more than thirteen thousand skulls in 
the Smithsonian collection, most of them American. 
Study of this vast material shows that the Eskimo and 
Indian are related, like two fingers that extend from one 
hand, Dr. Hrdlitka said, and he pointed out that many 
typical Indian as well as Eskimo faces bear a striking 
resemblance to Mongoloid tribesmen of the Siberian 
wilderness to-day. 

‘*The population of America has been established in 
the course of only a few thousand years, probably no 
more than 5,000,’’ he concluded. ‘‘It would be a fine 
thing for anthropologists to find evidence of ancient man 
in this country, but no human bones indicating such an- 
tiquity have ever been discovered. Considering the large 
number of skilled observers who have been searching for 
clues to prehistoric life in this country it would seem 
likely that some ancient skeletal remains or other indis- 
putable evidence of ancient man would have appeared by 
this time if there were any here. 

‘* Another important point which now can be demon- 
strated through collections made during the last few 
years is that the people coming over the Bering Straits 
and Sea were not crude barbarians, but were bringing 
with them a rich and highly developed culture, exceeding 
that of the Eskimo or Alaska Indian of the present time. 
This suggests strongly that the origin of the native cul- 
tures on this continent, just as the diversification of lan- 
guages, may not have been wholly evolved on American 
soil, as was hitherto believed.’’ 


MEXICAN POTTERY 


MENTAL traits of prehistoric Indian races of Mexico, 
as revealed by their pottery remains, were described at 
the session of the International Congress of Americanists, 
by Eduardo Noguera, of the Direction of Archeology of 
the Mexican Ministry of Education. 

Mr. Noguera has made a statistical study of nearly 
6,000 pottery samples in Mexican museums, including the 
art of the potters of the Zapotec, Mixtec, Tarascan, 
Toltee and Aztec races. This is the first study of its 
kind made on these civilizations. 

The Indians were an intensely religious people, and 
their art of pottery making, which they carried to a high 
point of perfection, reflects their mental traits, the 
archeologist said. The comparative frequency of human, 
animal, plant, objective and geometrical motives shows 
the relative importance to the ancient race of the various 
creatures or things they represent, Mr. Noguera believes. 
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The pottery of the Zapotecs, of Oaxaca, a race that 
apparently had certain connections with the Mayas 
farther south and the Mexican races to the north, shows 
that the human figure was more important to them than 
any other form used as a decorative motive, suggesting 
that the race had left behind the totemic stage of cul- 
ture and enjoyed the philosophic consolation of believing 
that the human being was the most important creature 
on earth. 

In the cases of the pottery of the other races here 
studied, geometrical motives were more important than 
human ones in determining the shapes and decorations 
of their pots and idols and other clay objects. Human 
motives were much more common than animal, while 
plant motives were rare. Many of the geometrical 
symbols used on the pottery may, however, be conven- 
tionalizations of original natural forms that have lost 
all semblance to what they once were, he explained. This 
is true in the conventionalized snakes so well known in 
Mexican art, whose evolution can be traced from a real- 
istic representation to a purely geometrical form. 


ITEMS 

A SHARP earthquake, severe enough to be recorded on 
seismographs throughout North America, occurred at 
7:36 A. M., eastern standard time, on Tuesday, Septem- 
ber 11, in the Pacific Ocean about 370 miles off the coast 
of southern Oregon. This announcement was made by 
the U. S. Coast and Geodetic Survey as a result of the 
study of data gathered by Science Service. The exact 
location of the quake, said the experts of the survey, was 
at 42.0 degrees north latitude and 131.9 degrees west 
longitude. Reports of the quake were received from 
seismograph stations at Georgetown University, Washing- 
ton; the U. S. Bureau of Standards, Washington; Loyola 
University, New Orleans; Regis College, Denver; Univer- 
sity of Michigan, Ann Arbor, Mich.; the Coast and Geo- 
detic Survey at Chicago, and Tucson, Ariz., and the 
Meteorological Observatory at Victoria, B. C. 


LIME in salty water will prevent the corrosion of iron 
or steel structures that may be exposed to it, H. O. For- 
rest, J. K. Roberts and B. E. Roetheli, of the Massa- 
chusetts Institute of Technclogy, have found. Where 
there are bicarbonates, or salts containing the metal cal- 
cium, in the water, the lime causes a layer of protective 
seales of calcium carbonate on the iron. Where there is 
magnesium in the water, soda ash must also be added. 
The formation of the protective scale is hastened if the 
water is made somewhat acid. 


PLANTS no less than people can get a browned epidermis 
by exposure to ultra-violet rays. The effects of these in- 
visible rays on plants have been investigated by a com- 
mittee of British botanists, which has reported through 
its secretary, Dr. E. M. Delf. Exposure to the glare of a 
quartz mercury vapor are, Dr. Delf stated, caused brown- 
ing on the plants’ skin, which on microscopic examination 
was found to be associated with a breakdown of the 
outer layers of cells. The investigations are being con- 
tinued this year. 
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PBL ANNOUNCES ITS REMOVAL “POSTLIP” 


No. 633 Mill) 


TO ENLARGED QUARTERS ENGLISH FILTER PAPERS 


The acquisition of a considerable foot frontage é 
on the water-front of Monterey, Bay, with the Manufactured in 
postoffice address still Pacific Grove, puts PBL ANNUALLY INCREASING QUANTITIES 
& in the front rank of actual producers of bio- ableton: wee 
logical specimens. 7 
a Facilities are being provided for the landing, proc- All sizes in 
Pe essing, storing and shipping of great quantities of s 
the forms for which this region is famous. Methods quares, 
and equipment for the narcotizing, preparing and ‘Circles, and 
injecting of marine forms have been greatly im- Folded 
proved. The micre slide labs have been enlarged, Filters. 
and our stecks of anaesthetizing chemicals and 
equipment are unusually complete. Rolls made 
ne It is believed that we have the finest equipment and to order. 
ey facilities for producing injected dogfish sharks, of 
any supply house in the world. For hardening and 
stering these forms alone, 12 cement tanks are being Pure Filterings for Laboratory 
provided, each 5x 5x8’, with trays for immersing 
the specimens without pressure, handled by chain Work and in quantities for all 
hoist and pulley. An electric ball mill spins the industrial 
Ke mass to perfect consistency, and an electric com- purposes 
AS pressed air outfit forces it into the arteries. Facili- 
= ties for landing specimens via beat or motor truck See Report of TESTS made by The 
fee are being provided. National Physical Laboratory, a copy 
Ty A new illustrated leafiet has been prepared, describ- of which will be sent on application, 
Py ing materiais recently received, and mounted mu- together with free samples if required. 
“3 seum specimens. If you failed to receive your copy 
. we shall be glad to have you advise us. - 7 
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SCIENCE NEWS 
Science Service, Washington, D. C. 


THE AMERICAN CHEMICAL SOCIETY 


By Dr. Epwin E. SLOsson 
Director of Science Service 


THE largest association of scientific investigators in 
the world, the American Chemical Society, opened its 
general meetings at Swampscott on September 11 for the 
discussion of reports of progress in the study of ques- 
tions of practical importance to every person in the coun- 
try. Such problems as the promotion of the prosperity 
of the farmer, the proper employment of water power, 
the utilization of oil, the production of fertilizers, the 
expansion of foreign commerce, the development of manu- 
factures, the improvement of health, the maintenance of 
the food supply and the defense of the economic inde- 
pendence of the United States in such vital matters as 
rubber, nitrates, paper, clothing, medicines and dyestuffs 
are more likely to be settled by the researches of scien- 
tifie societies like this than by political platforms or pub- 
lic discussions. 

For instance, cellulose now provides both literature and 
lingerie. If then the Division of Cellulose Chemistry can 
show how to get this material from straw, corn-stalks and 
sawdust, it will convert one of our wastes into wealth. 
So, too, if the chemist can convert the waste nitrogen of 
the air into ammonia and nitrates cheaper than can be 
done at Muscle Shoals it will remove another vexed ques- 
tion from the political arena. This meeting of the Amer- 
ican Chemical Society at Swampscott marked the end of 
the first century of synthetic chemistry and the opening 
of a new epoch which seems likely to effect even more 
startling changes in business and daily life by the sub- 
stitution of artificial for natural products. Three ad- 
dresses at the opening session on Tuesday morning were 
devoted to the commemoration of a discovery made by a 
young German chemist in 1828 and to the consideration 
of its remarkable results. The speakers were Professor 
W. H. Warren, of Clark University; Arthur D. Little, 
of Boston, and Jocelyn Thorpe, of the Imperial College 
of Science and Technology, London. The discoverer was 
Friedrich Wohler, of the University of Gottingen, then 
only twenty-eight years old. What he made was of no 
value to anybody for it was a waste product of all ani- 
mals, urea. But the fact that he was able to make it 
in the laboratory from mineral materials overthrew the 
doctrine hitherto held that the chemist could never ex- 
pect to compete with nature in the production of com- 
pounds of carbon. Urea is a white, odorless, crystalline 
substance, looking like salt or sugar and tasting some- 
what like niter. It is now made by the ton from coal, 
water and air, and is extensively employed as a plant 
food in Germany on fields and pastures where it is said 
to double the yield of crops or milk. In the hundred 
years since Woéhler showed that the way was not barred to 
the manufacture of the products of animal and vegetable 


life, the chemist has made hundreds of thousands of com- 
pounds of carbon, such as dyes and drugs, foods and 
flavors, some of them the same as found in nature, some 
of them better for our purposes. A glance at the pro- 
gram of the meetings of the American Chemical Society 
shows that new achievements in this field of synthetic 
chemistry are being made. On Tuesday afternoon A. 
Lincoln Marshall, of the General Electric, and Arthur 
Knudson, of Albany Medical College, spoke on the for- 
mation of Vitamin D by artificial light. This would 
have sounded like an absurdity a few years ago, for 
Vitamin D was given to children to prevent rickets in the 
form of cod-liver oil. But now we know the mother 
substance of this vitamin and how to make it active by 
light waves of a certain sort. Another new field that 
the chemist is beginning to invade is that of disease. 
On Wednesday Dr. Ellice McDonald, of the University 
of Pennsylvania, talked on the chemistry of cancer, and 
Dr. Arthur Stull, of the New York State Board of Health, 
on the chemistry of pneumonia. Professor R. J. Ander- 
son, of Yale, has been analyzing the wax coating with 
which the tuberculosis germ protects itself against our 
efforts to destroy it. 


How coal and petroleum and natural gas may serve 
as sources of alcohols was one of the practical questions 
discussed at the meeting. This does not imply that the 
chemists disclosed any simpler or cheaper method for the 
manufacture of that alcohol which is prohibited for sale 
as a beverage by the Volstead Act for they were con- 
cerned with other and more useful members of the 
numerous alcohol family, such as those used as solvents 
in the lacquers which have recently risen in popularity. 
In 1927 about twenty-five million gallons of these 
lacquers were manufactured in this country. This is 
more than ten times the amount produced five years be- 
fore. They have largely replaced paint and varnish for 
finishing automobiles and are rapidly invading other 
fields. They bear different trade names but consist es- 
sentially of dissolved cellulose, made by treating cotton 
or woody stuff with nitric acid and then dissolving it in 
various alcoholic and ethereal liquids. The preparation 
of the necessary solvents by the distillation of wood and 
the fermentation of corn has promoted new industries, 
but these are now threatened by the possibility of making 
them cheaper from fossil fuel. Arthur D. Little, of Cam- 
bridge, Mass., announced the results of the new method 
of breaking up petroleum as carried on a large scale in 
the plant at Tiverton, R. I. One barrel of gas oil gives 
46 per cent. of motor fuel, five gallons of the higher 
aleohols and 800 cubic feet of useful gas, of which a 
fourth consisted of ethylene. This gas has recently been 
found to be a valuable anesthetic and also is extensively 
used for ripening fruit. ‘‘One cubic foot of ethylene a 
day introduced into a room of 5,000 eubic feet capacity 
will bring oranges to that golden color which nature re- 
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quires weeks to develop. Lemons picked grass green and 
carefully cured with ethylene will taste better, ship bet- 
ter and outsell lemons ripened cn the tree. Tomatoes, 
celery, bananas and other fruits lend themselves to simi- 
lar treatment to advantage, and we may even look for- 
ward to a time when melons will look more like melons 
and taste less like squash.’’ Ethylene may also prove an 
aid to agriculture in another way, for certain of its 
derivatives are found to have the useful knack of speed- 
ing up plant growth. Seed potatoes so treated sprout 
nearly two months earlier than otherwise, and in many 
localities this makes it possible to grow two crops a year 
instead of one. Dr. Little hinted at a still more revolu- 
tionary change in agriculture in the possible replacement 
of beef cattle by the yeast plant. ‘‘ Whereas it requires 
about 100 pounds of foodstuffs to produce three pounds 
of beef and three acres of land to support a cow, thou- 
sands of pounds of solid yeast protein can be developed 
and separated in a few hours in a very limited space 
from molasses and many other wastes containing fer- 
mentable sugars.’’ That the yeast plant may be given 
more duties to perform in the near future than making 
bread and beer is evident from other papers read before 
the American Chemical Society. Dr. Charles E. Bills 
told of the preparation from yeast of a white crystalline 
compound ealled ‘‘ergosterol,’’ which is one of the new 
hard words that the public will haye to learn some time 
although it is so far unfamiliar even to chemists and 
they are not yet agreed on its pronunciation. The British 
chemists at present accent it on the third syllable and the 
American on the second. But the newcomer is impor- 
tant, whatever they call it, for it can be converted by the 
rays of the sum or mercury are lamp into Vitamin D, 
which keeps babies from growing up with bow legs and 
poor teeth. This is the first of the vitamins to be made 
artificially and is so pure and potent that the addition 
of one part in a billion of the food will prevent rickets. 


INTOXICATION by water was the topic discussed by Dr. 
Oliver Kamm, of Detroit. Whether water is a harmless 
beverage depends upon the amount imbibed and the cel- 
lular constitution of the imbiber. The four glasses a day 
recommended by one of the insurance companies which 
has taken on the task of protecting the people’s health 
may be too heavy drinking for a few individuals, while 
others may drink several gallons of water a day without 
slaking their abnormal thirst. Dr. Kamm has found that 
the amount of water demanded is dependent upon the 
activity of the posterior portion of the pituitary gland at 
the base of the brain. This little organ secretes two 
kinds of hormones, or regulators of the human system, 
80 much alike that they have been called ‘‘the pituitary 
twins,’’? but have recently been separated and are now 
employed in medicine for different purposes. They are 


distinguished as A and B, or on account of the traditional 


fondness of scientists for Greek, as alpha and beta. The 
beta secretion regulates the water supply. The portly 
person who persists in putting on weight in spite of 
cutting down his diet and drink may be suffering from 
an excessively active pituitary gland or from the undue 
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sensitivity of his tissues to the secretion. He is called 
‘*fat’’ by his friends or his enemies, but he may be 
merely water-logged. On the other hand, the scrawny 
man, who remains lean however much food and water 
he takes, may have the opposite defect of pituitary action 
and may be suffering from desiccation. This same beta 
hormone aids the frog in changing his skin color to suit 
his surroundings as a kind of camouflage. A frog in his 
light-colored costume turns dark on being treated with a 
minute dose of the hormone, because this expands the 
black cells in his skin. Dr. Kamm suggests that this 
secretion may serve to save life in the case of extensive 
body burns since the danger here is from the undue 
drying of the tissues. The menace-to public health from 
the common use of arsenic in spraying fruit trees, vege- . 
tables and tobacco to ward off insect enemies was em- 
phasized by Dr. C. N. Myers, of Brooklyn. Fruit is 
often insufficiently washed and tobacco leaves are im- 
possible to wash free of the poison. Celery and lettuce 
are sometimes dangerous because inadequately cleansed. 
A single apple has been found to carry a full medicinal 
dose. Since arsenic accumulates in the system even 
minute doses may become injurious if frequently re- 
peated. How to make mayonnaise to suit lean ladies 
was one of the questions discussed in the food section 
of the American Chemical Society. It seems that a new 
sort of salad dressing has been invented which contains 
only 30 calories of fattening food per helping instead 
of 120 as in the old-fashioned recipe. Other questions 
considered in this food industries symposium were how 
to get yitamins into margarine and breakfast foods, how 
to get holes of the proper size in Swiss cheese, how to 
make the advertiser of breakfast foods stick to the truth 
as the chemist sees it, and how to utilize the millions of 
pounds of skim milk and whey now wasted every year. 
Dr. G. E. Holm, of the U. 8. Department of Agriculture, 
called attention to the saving effected by the new method 
of transportation of milk in bulk by glass-lined tank 
cars, but pointed out that shipping dry milk wou!d be 
still more economical, for it never pays to transport water. 


A NEW and apparently profitable employment for 
natural gas was pointed out by T. E. Layng and R. 
Soukup. Experiments being carried out at the State 
University of Illinois have shown that methane can be 
easily and quickly and presumably cheaply converted 
into formaldehyde. Now the raw material, methane, is 
the chief constituent of natural gas, which runs to waste 
in some parts of our country as we may see by the flaring 
torches burning all night in localities needing no illumi- 
nation. And the product, formaldehyde, is familiar to 
all of us under the name of ‘‘formalin,’’ since it is in 
common use as a disinfectant. It is equally common, 
although not so familiar, as one of the two constituents 
of bakelite used in radio receivers, phonograph records 
and automobiles. The other component of this synthetic 
plastic is the well-known disinfectant carbolie acid, ob- 
tained from coal-tar. The Illinois investigators get as 


high as 30 per cent. of the methane transformed by a 
single passage of the gas, together with oxygen, through 
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a small glass tube heated to a temperature of 690 de- 
grees centigrade and without the need of the high 
pressure that previous investigators have been obliged to 
employ. The secret of their success is the use as the 
catalyst, or combining agent, of a small amount of one 
of the oxides of nitrogen, the red fumes familiar to every 
beginner in chemistry. Other compounds produced from 
natural gas are formic acid and methanol and it seems 
feasible to direet the process so as to form these and 
other useful products im predominant proportions. 
Methanol, commonly called ‘‘ wood aleohol,’’ is employed 
as a denaturant to render alcohol unfit to drink and 
some of our eitizens have found to their sorrow that it 
is not the same thing as grain aleohol. It used to be 
made by the distillation of wood, but a few years ago 
German ¢hemists found out a way of making it from 
coal and have sinee been exporting it to America. But 
if it can be made still cheaper from natural gas we may 
regain the native industry. The chemical industries 
suffer from the rapid progress of chemical science. At 
the nitrogen symposium almost all the speakers took oc- 
casion to point out that the plants built during the war 
for the fixation of atmospherie nitrogen for explosives, 
like that at Musele Shoals, were obsolete and incapable 
of competing with processes invented since. In the early 
and antiquated methods, meaning those of ten years ago, 
the chief requisite was cheap power. Now cheap hydro- 
gen is more sought. Jasper E. Crane, of the plant at 
Lazote, West Virginia, says: ‘Tt is natural that so many 
nations of the world now aim to become self-contained 
with respeet to nitrogen; the instincts of self-preserva- 
tion both as regards self-defense and food supply prompt 
that desire. Yet this. is bringing into being nitrogen 
projects that are economically unsound. For instance a 
plant which has enough to supply only the military nitro- 
gen requirements of a country will be too small to work 
economically and to lend any contribution to the needs of 
agriculture. To bolster up such a project by govern- 
mental subsidy wastes public funds and prejudices pri- 
vate enterprise.’? H. R. Bates, of International Agri- 
cultural Corporation, reported that the world’s consump- 
tion of inorganie nitrogen for the year ending June 30, 
1928, was 1,600,000 metrie tons, more than twice what 
was used in 1913. Of this output nearly a million tons 
are now éxtracted from the air factories. The rest is 
about evenly divided between the nitrogen obtained from 
the nitrate beds of Chile and that coming as a by-product 
of coke ovens. It is a curious situation, and fortunate 
for us, that there are three independent sources in com- 
petition to supply the soldier and the farmer and family 


refrigerator with the nitrogen they need—a mineral de-° 


posit, @ continuous industry and the fixed nitrogen fac- 
tory that ean be expanded at will. 


ITEMS 


THE advisability of a general X-ray chest survey of 
U. 8. Army recrnits was diseussed by Dr. Charles L. 
Maxwell, of Washington, D. C., at the meeting of the 
American Roentgen Ray Society at Kansas City on Sep- 
tember 28. The discussion was based on an analysis of 
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the latest fifty cases of pulmonary tuberculosis admitted 
to Fitzsimons General Hospital, Denver, in recruits of 
the U. 8S. Army with less than one year’s service at the 
time diagnoses of tuberculosis were made. At the same 
session Dr. Ralph A. Kinsella, of St. Louis, outlined a 
plan for having X-ray pictures made of the chests of 
all patients admitted to the medical service of hospitals. 
The cost of hospital and patient, objections to the plan 
and beneficial results, sueh as discovering unsuSpected 
cases of tuberculosis, were diseussed by Dr. Kinsella and 
Dr. L. R. Sante, of St. Louis. 


X-RAYS that are helping surgeon and physician to-day 
may tomorrow be helping psychiatrist and judge, prophe- 
sied Dr. M. J. Hubney, of Chieago, at the meeting of the 
American Roentgen Ray Society. The mental twist or 
aberration that makes a man behave in such a way that 
we call him insane or criminal may be due to abnormal 
structure or development of his brain. The X-ray has 
a big future in helping to detect these abnormal ana- 
tomical conditions and to connect them with abnormal 
functioning and unsocial behavior. Treatment of the 
insane and punishment of criminals will be much more 
effective when based on accurate knowledge of the 
physiological causes of crime or insanity. 


A MOVING picture of living tissues, which shows just 
what happens to the cells of the body and to cancer cells 
when radium is applied, was the feature at the meeting 
of the American Roentgen Ray Society. The film, shown 
by Dr. A. H. Pirie, of Montreal, president of the society, 
was made by Dr. H. G. Canti, of London. In addition, 
films from the International Radiological Congress, at 
Stockholm, taken by Dr. T. Leucutia, of Detroit, were 
shown. 


THE asphalt pits at the Rancho la Brea at Los Angeles, 
once filled with the skeletons of a score of species of 
mammals long since extinct, were for thousands of years 
constantly a slightly mobile and shifting mass. Huge 
bubbles of gas, slowly working their way upward through 
the mass of bones, tar, sand, dirt and trash, caused 
slight, discontinuous movements which by the contact of 
bone on bone or bone on teeth, produced great changes 
in the skeletal parts which is known to museum workers 
as ‘‘pit wear.’’ Nowhere else in the world has such a 
phenomenon been known. Large, strong limb bones 
have been cut smoothly in two parts; teeth are curiously 
worn; skulls queerly scratched and abraded and thou- 
sands of skeletal parts worn into curious forms. 


THE skeleton of a 5,000-year-old Greenland whale has 
been found at Kistinge, Sweden, by workmen digging a 
ditch near the seashore. A jaw-bone, measuring about 
13 feet in length, has already been unearthed. On ac: 
eount of its size, it was first taken by the workmen to 
be a part of the hull of an ancient vessel. The bone has 
been examined by archeologists, who estimate the whale 
to have lived at the end of the ice age, about 5,000 years 


ago. 
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Motives which bring 


NOTABLE example of the will to 
achieve unqualified perfection, 
which is the motive underlying Weston’s 
constant efforts to improve the instru- 
ment art, is the company’s adoption and 
irst commercial use of bakelite. 


| 


While bakelite was still a relatively un- 
known laboratory product, Weston saw 
the opportunity its qualities presented 
for improved constructional features in 
design, and mastered the art of moulding 
it ahead of all others in the electrical 
industry. 


This early knowledge, perfected through 
more than twenty years’ experience, has 
resulted in the development of a mould- 
ing technique which for accuracy and 
complexity has no industrial parallel. 
Thus, the use of bakelite may properly 
be added to the long list of contributions 
which Weston has pioneered or spon- 
sored in developing the world’s instru- 
ment standards. 


Ever alert to promote increasingly higher 
standards of quality—first’ to investi- 
gate and adopt new materials and meth- 
ods of value in advancing the art of elec- 
trical measurement—constantly striving 
through new and improved designs to 
vive every possible aid to scientific prog- 
ress—Weston has won the right to su- 
premacy among the instrument manu- 
fucturers of the world. 


WESTON ELECTRICAL INSTRUMENT 
CORPORATION 


585 Frelinghuysen Ave., 


PIONEERS 
SINCE 1€88 


Newark, N. J. 


Unique 
In Its. Class 


CAMBOSCO CHEMICAL BALANCE 


N°? similar, enclosed balance, of sub- 
analytical type, combines all of these 
important 


FEATURES: 


Bearings of Polished Agate 
Ground Agate Knife Edges 
Graduated Aluminum Beam 
Counterpoised Rider Carrier 
Automatic Centering Device* 
Mahogany Case with Drawer 
*A single control (milled head above base 
drawer) automatically and simultaneously: 


centers the beam, centers both hangers, and 
releases all three knife edges. 


Capacity, 100g x 1 mg. 
PRICE With two riders $34.7 er 


Precision Weights, for use with above. 
In mahogany case. 
Range, 1 mg-50 g. $5.50 


CAMBOSCO 


WAVERLEY, MASS. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


SCIENTIFIC CRUISE OF SUBMARINE AND 
NAVAL BOATS 


UsING a submarine to weigh the earth’s crust instead 
of to sink ships is the task about to be undertaken by 
the U. 8. Navy Department, in cooperation with the Car- 
negie Institution of Washington. On Tuesday after- 
noon, October 2, there sails from the Navy Yard the 
submarine §-21, accompanied by two eagle boats, on one 
of the most novel cruises ever undertaken—a cruise 
reminiscent of Jules Verne or Conan Doyle. 

The submarine will be a floating gravity observatory. 
By means of an instrument invented by a Dutch scientist, 
Dr. F. A. Venning Meinesz, of the Geodetic Commission 
of Holland, measurements of the force of gravity can be 
made at sea for the first time. So important are these 
observations that Dr. Meinesz was invited to the United 
States by the Carnegie Institution. The Navy Depart- 
ment has now given him the use of the eagle boats and 
submarine for a period of several months. During this 
time they will cruise around the region of the Gulf of 
Mexico and the Caribbean Sea. Assisting Dr. Meinesz 
are Dr. Fred E. Wright, of the Carnegie Institution’s 
Geophysical Laboratory, and Elmer Collins, of the Hydro- 
graphic Office of the Navy. 

In order to know the exact shape of the earth, scien- 
tists must know the force of gravity, and the only way 
of measuring this is by accurately timing the swings of 
a pendulum. Such measurements have been made on 
land for many years, but since the largest part of the 
earth’s surface is covered with ocean, it left a large un- 
known area. The motion of the ship made pendulum 
observations impossible at sea. 

Dr. Meinesz decided to make use of a submerged sub- 
marine, which is much more steady than a ship on the 
surface. But his improved apparatus is so successful 
that he now believes it possible to use it on a ship on the 
surface in still water and with the engines stopped to 
prevent vibration. Instead of using a single pendulum, 
he uses three, arranged as two pairs. They all have the 
same period, but are swung somewhat out of step. Tiny 
mirrors attached to them reflect a beam of light back and 
forth as the pendulum moves. Unlike an ordinary pen- 
dulum, however, the light goes from one pendulum to the 
one next to it and then back to a moving strip of photo- 
graphic paper, on which a record is made as a wavy line. 
Though the motion of the ship affects each pendulum, 
and each would give a very irregular record if recorded 
separately, the combination of the two results in a record 
like that of a single, steady pendulum. The apparatus 
was tried on a Dutch submarine, in which two trips were 
made from Holland to Java, one by way of the Suez 
Canal, the other by way of Panama. 

The importance of these observations is that they af- 
ford an indirect method of weighing blocks of the earth’s 
crust, said Dr. William Bowie, of the U. S. Coast and 
Geodetic Survey. Then, if it is found that the weight 


under water is the same as that of the crust under the 
land, it means that the density of the block of the crust 
under the ocean is greater, and that this part of the 
earth is in what the geophysicist calls ‘‘isostatie equi- 
librium.’’ This gives a better and more accurate idea 
of the exact figure of the earth, and so provides data of 
fundamental importance to students of the earth. The 
region in which the coming cruise will be made is one of 
several important ocean deeps, great submarine rifts in 
the earth’s crust. As an ocean deep is a favorite place 
for the occurrence of earthquakes, more exact knowledge 
of their characteristics may prove of special value. 

Though this is the first time that this work has been 
done except on the Dutch submarine, Dr. Bowie hopes 
that it will eventually be performed by all the navies of 
the world. ‘‘There is plenty of room in the oceans,’’ he 
said, ‘‘for everybody.’’ He also advocates that the 
U. 8S. Navy continue the work in the future, even after 
the present project is completed, by permanently equip- 
ping a submarine with the apparatus. As the accuracy 
of the charts used by the Navy depends upon exact 
knowledge of the earth’s figure, the work is of con- 
siderable practical value. 


INSIGHT INTO THE STRUCTURE OF MATTER 


A VERY recent discovery by a Hindu scientist, Profes- 
sor C. V. Raman, that intense light of a single color is 
partly changed to other colors when it shines on various 
transparent substances ‘‘opens up a wholly new field in 
the study of molecular structure.’’ This statement was 
made by Professor R. W. Wood, of the Johns Hopkins 
University, in announcing that he had completely veri- 
fied Professor Raman’s discovery in the private labora- 
tory of Alfred L. Loomis. 

According to Professor Wood, who has just completed 
an investigation of the subject with improved apparatus 
and a more powerful spectroscope than the one employed 
by Raman, the effect occurs when monochromatic light, 
which is light of a single color, and, unlike white light, is 
entirely of a single wave-length, shines on transparent 
substances such as quartz, chloroform or water. The 
light that is scattered from the material is mostly of the 
same color, or wave-length, as that of the light illuminat- 
ing it. The spectroscope, the instrument that analyzes 
light, shows, however, that part of the light is changed 
to wave-lengths a little longer or a little shorter than the 
source. On the spectrum photographs the result is a 
heavy line attended on either side by narrower and 
fainter lines. The fainter groups of lines on one side 
are the same as those on the other, except that they are 
reversed, as if reflected in a mirror, the center line being 
the mirror. Professor Raman found only a single and 
very faint line on the high frequency side of the exciting 
line, but Professor Wood has found groups of lines on 
this side almost as strong as the groups on the other in 
the case of carbon tetrachloride and chloroform. 
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American Museum Jars 


in many sizes! 


‘THESE American-made jars have qualities which place them far ahead 
of the imported jars offered in previous years. They are not blown, 
but pressed in iron molds, assuring uniform thickness of walls. This 
prevents distortion of the specimen, and the use of decolorized glass also 


aids in presenting specimen without distortion. 


Suspension rods or frames can be laid across the recesses at the top of the jars 


and specimens thus hung in the fluid. 
This avoids the necessity 
of clumsy ped- 


estal supports. 


The covers are pressed from the same clear glass; each contains a small opening 
which acts as a vent and permits addition of preserving fluid after sealing. 


The International Association of Medical Museums 
has recommended the various sizes which are fur- Nl | im | 


nished: No. 1 is 5x5x3 cms. and the largest is 
25x25x12 cms. 


For details and prices see pages 416-7 Fisher Cata- J & 
logue. Here, also, is described a better cement for : 
sealing Museum Jars. 


FISHER 


Laboratory Apparatus and Reagents for Chemistry, Metallurgy, Biology 
PITTS BURGH, FA 
IN CANADA, FISHER SCIENTIFIC CO. LTD., 472 McGILL ST., MONTREAL 
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The importance of the discovery comes from the fact 
that the difference between the frequencies of the light 
given off, and those of the light which shines on the sub- 
stance is precisely the same as the frequencies of the ab- 
sorption bands of the same substance for infra-red light 
—light which is vibrating too slowly to be seen or even 
to be recorded on the photographic plate without great 
difficulty. By means of the Raman effect, the physicist 
can now study these bands of absorption indirectly. 

Professor Wood also pointed out that the effect was 
one of the most convineing proofs of the quantum theory 
of light, which supposes that light consists of separate 
pulses, or ‘‘quanta,’’ rather than waves, as was formerly 
supposed. Only by the quantum theory, he thinks, can 
the effeet be explained. 

Most of his research was done with crystalline quartz, 
or such liquids as chloroform and carbon tetrachloride, 
illuminated with a mercury vapor are lamp. He is now 
planning to repeat the work with a spectroscope of 40- 
feet focus, which will give even more convincing results 
than those he has now obtained. 


MUSCULAR ENERGY INCREASED BY 
PRESSURE 


A STIMULATING influence of high pressures on the 
funetion of the muscles has been discovered as a result 
of experiments conducted by Dr. McKeen Cattell and 
Dr. D. J. Edwards, of the Cornell University Medical 
College, which are reported in The American Journal of 
Physiology. The ordinary effect of pressure on a tissue 
is to stop its functioning. However, when pressure is 
made on muscles that are completely immersed in a fluid, 
the musele on contracting does more work, according to 
the unexpected results of these experiments. 

When local pressure is applied to a muscle, injury is 
readily produced, due to the tissues becoming deformed 
and the fluid in the tissues being displaced. But when 
muscular tissue is completely immersed in a fluid, as it 
was in these experiments, the only effect of the pressure 
is a slight change in volume caused by the pressure act- 
ing upon a liquid system, which is what the muscle and 
the fluid it is immersed in form. Under these condi- 
tions it was found that the muscle was markedly stimu- 
lated to greater energy production. The investigators 
used pressures as great as 1,000 pounds per square inch 
and found that the higher the pressure, the greater the 
stimulation. The average tension developed by the 
musele under pressure when stimulated was increased one 
third over the tension under ordinary air pressure. There 
was an increase in heat production corresponding to the 
tension changes when pressure was applied. No con- 
clusion as to the practical application of the work has 
been reached, but it may throw interesting light on the 
mechanism of muscular contraction. 


PRIMITIVE SKULLS AND THIGH-BONES 

Has man gone up the evolutionary ladder literally feet 
first? Did his legs evolve into human legs faster than 
his head evolved into a human head? The possibility 
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that there has been a tendency in the human genus te 
evolve from the bottom up in more than the figurative 
sense is suggested by Dr. Wilhelm Gieseler, of the Uni- 
versity of Munich, writing in the German scientific 
weekly Forschungen und Fortschritte. 

Dr. Gieseler has made a study of the two most-disputed 
human or near-human remains so far discovered, the 
Pithecanthropus or Ape-Man of Java and the Broken 
Hill Man of South Africa. Both of these nth degree 
great-uncles of the human race had very primitive skulls, 
the cranium of Pithecanthropus especially being so ‘‘low- 
brow’’ that many anatomists are still disposed to deny 
it human rank at all, but to classify it instead as the 
skull of an extinct species of gibbon or East Indian ape. 

Dr. Gieseler defends his opinion that Pithecanthropus 
was human, largely on the basis that his eye-sockets are 
man-like rather than ape-like, although he admits that 
the skull is so low that the doubts of some of his col- 
leagues are easily accounted for. 

But an examination of the thigh-bones of both Pithe- 
canthropus and Broken Hill Man tells an entirely differ- 
ent story. Not only is the thigh-bone of Pithecanthropus 
quite unlike that of a gibbon, but the thigh-bones of both 
the extinct humans (or near-humans) are so much like 
those of modern man that doubts have been expressed in 
both instances as to whether they really belong with the 
skulls at all. If they do not, it is an extremely striking 
coincidence that two debatable skulls should have hap- 
pened to be found with thigh-bones that did not belong 
with them. If they do, we have the astonishing spectacle 
of men, or man-like creatures, with very decidedly primi- 
tive skulls walking on leg-bones built on a decidedly 
modern pattern. 


WILL-O’-THE-WISP 


Two close-up observations of the will-o’-the-wisp, those 
weird and elusive flames that appear over marshy ground, 
have recently been put on record by German observers. 
H. H. Sven, a German scientist, observed one night in 
November, 1927, near an iron mine in Bohemia upon a 
swampy tract of land, four small bluish phosphorescent 
flames. They were of the height of a candle-flame and 
a diameter of about an inch and were constantly hopping 
up and down. Near them appeared a flame of about 
three feet in height of a yellowish green color and 
diameter of about a foot. The light of the flames was 
sufficient to read the face of a watch and to make notes, 
but they had no heat when touched. After the phe- 
nomenon had lasted 15 minutes they went out. 

In the vicinity are several springs with radio-active 
water. Upon returning to the place in the daytime 
Mr. Sven could find no trace of the source of the flames. 
He learned, however, that while will-o’-the-wisps appear 
to be independent of air temperature they are dependent 
upon air pressure; the higher the pressure the less the 
light. 

W. Schulze, during the war an officer in the army, de- 
scribes the following. In September, 1914, his battalion 
was withdrawn from the front lines and had to recross the 
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Marine Biological Laboratory 
Woods Hole, Mass. 


SUPPLY Biological Supplies 
DEPARTMENT 
For the classroom, museum or col- 


lector. 
Look for the sign of the Limulus. 
As the Limulus represents the test 
of time, we feel from the business 
growth that our supplies have also 
stood the test of years. 


Open the Entire 
Year 


Send for Catalogue 


No. I, Zoological and Embryolog- 
ical material. Life Histeries and 


Habitat Groups. 
Ne. Ii. Botanical material. 
No. III. Microscopic Slides. 


Address all correspondence regard- 


ing material and catalogue to: 
Supply Department 


GEO. M. GRAY, Curator, 
Woods Hole, Mass. 


THE MICROSCOPE 


By SIMON H. GAGE, of Cornell University 


Revised, Dark-field Edition (1927) now Available. 
The Old and the New in Microscopy, with a special chapter 
on Dark-Field Methods and their Application. 


Postpaid, $3.50 
COMSTOCK PUBLISHING CO., ITHACA, N. Y. 


PBL HUNDRED RATES 


By enlarging our quarters, and improving facil- 
ities, we have decreased the proportional over- 
head. We are the actual producers of most of 
the specimens we sell direct to the consumers. 
These savings we are passing on to the 
schools, in accordance with modern business 
economics, as indicated by the following hun- 
dred rates: 


Obelia PBL Spec. Beautifully expanded, with 
hydranths and gonangia, in ethyl alcohol, 
per C $5.50 


do, differentially stained w. m. slides, 
dz. $6.00, per C $40.00 


Clonorchis sinensis, flattened for w. m. 
per C $25.00 


do, differentially stained w. m. slides, 
dz. $12.50, per C $85.00 
Necator, hookworm, for mounts, per C $20.00 


Sea cpa large purple, PBL Spec., in three 
sizes: 


small, under 2%”’ diameter per C $6.00 
medium, 214-3” per C 8.00 
large, over 3” per C 12.00 
Astacus, giant western crayfish per C 9.50 


Lamprey Larvae, 8-12 mm, for mounts, 
per C $30.00 


do, differentially stained w. m. slides, 
dz. $12.50, per C $85.00 


Send for your copy of our latest price list 


Pacific Biological Laboratories 


California 


Pacific Grove 


STAIN TECHNOLOGY 


A quarterly devoted to biological stains and 
to microscopic technic closely related 
to staining. 

Subscription price: $1.50 a year 
Published by the Commission on Standard- 
ization of Biological Stains. 

(First number appeared in January, 
1926. All back numbers are still 
available. ) 


BIOLOGICAL STAINS 


A handbook on the nature and uses of the 
dyes employed in the biological laboratory. 
By H. J. CONN 
with the collaboration of the members of the 
Executive Committee of the Commission on 
Standardization of Biological Stains 
151 pages, cloth bound. 

Published by the Commission. 


Price $2.50 postpaid (10 per cent. discount if 
cash accompanies order). 


Both the book and journal should be ordered 
direct of the Chairman of the Commission: 


H. J. CONN 


Lock box 299 Geneva, N. Y. 


Second Edition: Revised and Enlarged 


THE RAT: DATA AND REFERENCE TABLES 
Memoir No. 6: 548 Pages. Bibliography: 2206 Titles 
HENRY H. DONALDSON 
Published by THe Wistar INSTITUTE 


Philadelphia, Pa., U. 8. A. Price, $5.00 


A Guide for the Dissection of the Dogfish 
(Squalus-acanthias, Squalus sucklii, or Mustelus canis) 
4th edition; 32 pages, large octavo; paper cover. 
50 cents, postpaid. 

Lawrence E. Griffin, Reed College, Portland, Ore. 


SCIENTIFIC PERIODICALS 
Chemical, Medical and allied subjects. Complete 
files, volumes and copies, bought and sold. Kindly 
send us a list of your wants and items of which you 
may wish to dispose. 


B. LOGIN & SON 
29 East 21st Street New York, N. Y. 


Hy-Speed Mix ers ¥ 


Clamp to any tank, rate from 
light circuit, aie all kinds of liquids. 

so used for even temperature e 
All Sizes baths. Thousands in use. i 


frem Write for circular. 
1/10H.P. ALSOP ENGINEERING Ce. 
7.50 up 47 W. 68rd St., New York 
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river Muerthe. During the afternoon artillery had also 
crossed. The route led through dense woods and had 
become almost impassible because of heavy rains. 
Schulze saw on both sides of the route, where a corduroy 
road had been attempted, pale greenish and yellowish 
thin flames shooting up and down from about 12 to 18 
inches high. More accurate observations could not be 
made, but the flames were doubtless produced by the 
great pressure caused by the passage of artillery, com- 
bined with heat and rain. Gases apparently streamed 
from the moist earth and caused the flames. 


HURRICANES AND TORNADOES 


THOUGH the hurricane which devastated Porto Rico 
and the tornado that destroyed property in Rockford, 
Illinois, arrived a little more than a week before the 
autumnal equinox, neither of them can be called the 
‘‘equinoctial storm.’’ The fact is that the old idea of a 
severe storm occurring at the time the sun ‘‘ crosses the 
line’’ is a@ superstition, unsubstantiated by any scien- 
tifie fact. 

The autumnal equinox, when the sun crosses the equator 
on its southward journey, and autumn commences for 
people in the northern hemisphere, occurred this year on 
September 23. Sometimes it happens on September 22, 
but any severe storm within a week or so of this date is 
apt to be called the equinoctial storm by some people. 
The hurricane season in the West Indies begins during the 
late summer and reaches its height in September, so there 
is almost sure to be some kind of a storm at this time. 

Tropical hurricanes, such as the Porto Rican one, the 
one that damaged Miami in September, 1926, or the 
famous Galveston storm of September, 1900, originate 
over the Atlantic Ocean in the tropics somewhere north 
of the equator. Calm air, high temperature and humid- 
ity are the most favorable conditions for the formation 
of a hurricane, and these are most likely to be fulfilled 
in the ‘‘doldrums’’ of the North Atlantic Ocean in the 
late summer or early fall. Hurricanes may, however, 
occur at any time of the year, or in other places. They 
also occur in the Pacific Ocean and in the Indian Ocean. 
Those that occur south of the equator differ from those 
experineced in the West Indies and other parts of the 
Northern Hemisphere, because the winds in the northern 
hurricanes spin in a direction opposite to that of the 
hands of a clock, while those of the southern ones whirl 
clockwise. 

Usually the north Atlantic hurricanes travel north- 
westerly until they reach the region of the westerly winds 
off the American coast, then they recurve to the north- 
east, and sometimes may not even be noticed on land. 
On Saturday, September 15, officials of the U. 8. Weather 
Bureau declined to predict whether or not the Porto Rico 
storm would reach Florida, but stated that they expected 
it to be over the Bahamas on Sunday, September 16, and 
that strong winds at least might be expected in Florida 
by Sunday night. 

The fact that the Rockford tornado occurred at the 
same time as the hurricane was a mere coincidence. 
About a hundred tornadoes occur a year in the United 
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States, but most are in the period from March to Octo- 
ber. Like the hurricanes, they are rapidly spinning 
whirls of air, but are much more limited in extent. They 
are even more vicious than the hurricanes. 


ITEMS 


AN unusual feature of the Dresden Hygiene Museum 
of 1930, which will move into its own home in a specially 
constructed building in 1929, will be the exhibit showing 
human beings and their existing conditions of life with 
measures by which the injurious effects of these condi- 
tions may be counteracted. On the practical side, pri- 
mary importance will be given to: first, nutrition and the 
hygiene of food; second, the hygiene of clothing and, 
third, the hygiene of the dwelling. In 1930 the mu- 
seum will be the center of a great exhibition which will 
be devoted to the advance in hygiene since 1911, when 
the German Hygienic Museum originated. 


THE General Sherman Big Tree in the Sequoia Na- 
tional Park, estimated to be at least 4,000 years old, is 
still producing an annual crop of cones from which fail 
millions of fertile seeds. The park rangers have nurseries 
which contain many young trees, the progeny of this old- 
est and largest living thing. The Methuselah of the 
forest perpetuates its kind to-day as it did when Cheops 
built the Great Pyramid in Egypt. 


A SIMPLE test for determining rices that will prevent 
beriberi in human beings and polyneuritis in pigeons and 
other fowl has been developed by Dr. Edward B. Vedder, 
of the U. 8S. Army Medical Corps, stationed at Manila, 
and R. T. Feliciano, chemist of the Manila Bureau of 
Science. The rice grains are stained with an iodine 
solution, the starch granules taking on a blue color. The 
proportion of external layers, which remain unstained, 
and which contain the beriberi-preventing factor, may be 
determined with reasonable accuracy by simple inspec- 
tion, report these investigators. This method is so quick 
that it may be used during the milling process to deter- 
mine the degree of milling. A chemical index for beri- 
beri-preventing rice was also determined. 


HuceE trees growing without any visible means of sup- 
port are a striking feature of the great Zapata Swamp 
of southern Cuba. This swamp, nearly 1,800 square 
miles in extent, includes an area of limestone that is 
filled with holes and covered with a variety of tropical 
trees. Silk-cotton trees four feet in diameter, big 
mahoganies, and many other kinds are found growing 
on this limestone area where not so much as a single 
spoonful of soil could be gathered from an acre. The 


trees make their start in small pockets and holes in the 
limestone where collections of leaves and slight accumu- 
lations of disintegrated rock furnish them with cover 
for growth. The roots stray about over the surface of 
the rock in search of food, finally plunging through holes 
to find sustenance in soil hidden deeply in the cavernous 
recesses of the coral stone. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


ELECTRONIC WAVES 

A THIN film of pure gold, far thinner than the thinnest 
gold-leaf, affords new evidence that electrons are waves, 
or, at least, accompanied by waves. Electrons, the build- 
ing blocks of which atoms are supposed to be made, were 
formerly thought of as being like small particles, but 
modern physicists think that they more nearly resemble 
waves like light or even radio waves, though much 
shorter in length, or higher in piteh. 

Professor George P. Thomson, of the University of 
Aberdeen, and son of Sir J. J. Thomson, one of the most 
eminent of present-day English physicists, has made the 
gold-film experiments, which he recently reported to the 
Royal Institution. A thin film of metal, such as he used, 
is a sereen of moiecules that permits the physicist to tell 
waves from particles. The arrangement of the gold 
molecules forms a lattice. If a stream of tiny particles 
is aimed at the screen, they hit molecules at a variety of 
angles, and so the stream emerges from the other side 
spread out as a cone. But waves are affected differently. 
When they go through such a screen they prefer to bend 
at certain angles. Therefore, if a photographic plate, 
which is darkened by the electrons, is placed a short dis- 
tance back of the gold film when the electrons are passed 
through, a black spot will appear on the plate, surrounded 
by a series of concentric rings. The black spot represents 
the bulk of the electrons, which pass through without de- 
viation, the rings represent those which are bent at 
various angles. 

In performing this experiment, Professor Thomson ob- 
tained exactly this effect. Furthermore, to prove that it 
was not due to light, which is known to behave in a simi- 
lar manner, he repeated the experiment with a magnet 
near by. Electrons are pulled out of their course by a 
magnet, while light is not. With the magnet, the rings 
were displaced, as they should be if the effect were due 
to the electrons. So it is demonstrated rather con- 
clusively that a stream of electrons contains waves. 
Whether these waves are the electrons themselves, or 
merely accompany the real electrons, is still a speculation. 
However, Professor Thomson has measured their wave- 
length and has found that their pitch is more than a 
million times higher than that of visible light, far higher 
than that of X-rays, and, except for the cosmic rays, 
higher than that of any known radiation. 

But Professor Thomson points out that the electron 
waves are not like light waves. Even if they were as 
low in pitch as light waves, they would not be the same. 
They travel at different speeds, the electron waves are 
bent by electric and magnetic fields, while ordinary light 
is not, and their’ penetrating powers are quite different. 
‘‘Tf they are actual motion of an ether,’’ he says, ‘‘it 
must differ in some way in the two cases.’’ 

Besides the evidence for the electronic waves afforded 
by the gold film experiment, similar evidence has been 
found by Drs. C. J. Davisson and L. H. Germer, of the 


Bell Telephone Laboratories in New York City. They 
fired a beam of electrons into a crystal, and found that 
it behaved in the same way as X-rays or other waves, 
that is, it was diffracted at several preferred angles, 
instead of being scattered in all directions. 


DUTCH EAST INDIES EXPEDITION TO 
STUDY MOUNTAINS IN MAKING 


A GREAT mountain system, now slowly forming under 
the waters of tropic seas, whose peaks and partially 
emerged ranges are now known as the East Indies, is to 
be the object of study by a Duteh scientific expedition 
now about to take the field. 

The eastern portion of the East Indian Archipelago is 
a region which is probably more subject to present-day 
geological activity than any other area on the earth. The 
sea bottom between Borneo, New Guinea and the Aus- 
tralian shelf is different from any other, not even ex- 
cluding the West Indies. It is an area of most marked 
unrest, studded with islands and active volcanoes, ar- 
ranged in an intricate system of looped arches encircling 
deep basins. Coral reefs, which can only live and grow 
within a few feet of the surface, indicate that this entire 
region is subject to continuous changes of level. 

These conditions make the Moluccan Archipelago a 
region of exceptional interest for oceanographic, biolog- 
ical and geologic research. The very pronounced relief of 
the sea-bottom and the occurrence of a number of indi- 
vidual deep basins, separated from the open ocean by 
shallower sills, cause a complicated subsurface circulation 
of water and anomalies as to deep-sea temperatures, 
chemical constitution and food supply of the water, which 
influence life in these deep basins in a peculiar manner. 
All this is of the greatest interest to the oceanographer, 
the zoologist and the geologist. 

It is the general opinion among geologists that we are 
witnessing here a truly Alpine chain of mountains actu- 
ally in the making: a product of the violent compression 
of a wide region between the continental masses of Aus- 
tralia (including New Guinea), and of southern Asia 
(ineluding Borneo). The present sea-bottom and the 
topography of the islands are the surface expression of 
the mountain folds at the time of their formation. In 
the Moluccas we have now the means to observe the 
actual making of mountains. But, being largely sub- 
marine, we need the oceanographer to give us the accu- 
rate picture. 

Physical and biological conditions in these isolated 
deep basins in the ocean flocr, subject to active deposits 
of sediment from the numerous tropical islands, are very 
different from those in the open ocean, and of the great- 
est interest for the interpretation of the rocks which we 
find in the mountains of former geological periods, where 
conditions of their deposition must have been very 


similar. 
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The Macmillan Company, New York 
Fruit-Grow1ne Provects. Fred C. Sears. pp. xxiii+ 
383. Illustrated. $1.80. 

The essential details of growing some of our profitable 
fruits. It is believed that the directions given and the in- 
vestigations suggested, together with the cross-references 
to other authors and texts, ought to be sufficient to enable 
the student to solve most of the problems that will confront 
him in growing these fruits. 


John Wiley and Sons, Incorporated, New York 
KRAEMER’S SCIENTIFIC AND APPLIED PHARMACOGNOSY. 
Edited by Edwin L. Newcomb, Leasure K. Gar- 
baker, Earl B. Fischer and Edmund N. Gather- 
coal, pp. xxxvii+ 893. Illustrated. $7.50. 

In the preparation of this third edition intended for the 
use of students in pharmacy, as a handbook for pharma- 
cists, and as a reference book for botanists, chemists, food 
and drug analysts and pharmacologists, the authors have 
taken cognizance of the present trend in the development 
of the subject. A new feature is the inclusion of informa- 
tion on the derivation of plant and drug names. 


The University of Chicago Press, Chicago 
Human Beunavior. Walter S. Hunter. pp. x+355. 
Illustrated. $2.00. 
A general survey of human behavior—its relation to ani- 
mal behavior, its abnormalities, individual differences, 
social aspects and its characteristics in the normal adult. 


Cambridge University Press, Macmillan Company, 
New York 
THE RESPIRATORY FUNCTION OF THE BLOOD. Part II 
Haemogiobin. Joseph Barcroft. pp. viii +200. 
$5.00. 

Owing to the rapid advance of knowledge, the author 
found it impossible to revise his original volume on The 
Respiratory Function of the Blood for a second edition. He 
therefore decided to break up the work into a series of 
manageable units. The first volume of this series, Lessons 
Jrom High Altitudes, was published in 1925, the second is 


now presented. 
BIBLIOGRAPHY OF Sponces; 1551-1913. G. C. J. Vos- 


maer. Edited by G. P. Bidder and C. 8. Vosmaer- 
Roell. pp. xii+234. $5.25. 
This list of titles of books and articles on sponges is as 
complete as possible and contains the literature on recent 
as well as on fossil sponges. 


D. Appleton and Company, New York 
GroLoey. Alfred Perry Brigham. Revised and ex- 
panded by Frederick A. Burt. pp. x+554. 325 
illustrations. $3.00. 

The book takes into consideration the study of geology 
in four divisions: dynamical, structural, historical and eco- 
nomic, the last being an entirely new section written for 
this new, second edition. 


McGraw-Hill Book Company, Incorporated, New York 
Economics or CONSUMPTION. Warren C. Waite. pp. 
xii + 263. $3.00. 

In this book which has grown out of a course given for 
several years to students of Lome economics at the Univer- 
sity of Minnesota, the economic order is viewed from the 
standpoint of the individual within the order, and the way 
in which economic forces and institutions limit and con- 
dition his consumption is shown, 


Ginn & Company, Boston 
THe ENGINEER; HIS WORK AND HIS EDUCATION. Robert 
Lemuel Sacket. pp. vii+196. Illustrated. $1.40. 


This book is dedicated to those who are considering en- 


- gineering as a life work. It offers them an opportunity to 


know something about engineering as a profession and 


about the college course which helps them to prepare for it. 
Stanford University Press, Stanford University, 
California 
CROSSROADS IN THE MIND oF MAN. Truman L. Kelley. 


pp. viit+328. $4.00. 

This study is an experimental attempt to determine the 
existence of independent mental traits present throughout 
life. The author’s chief concern is with the establishment 
of a technique for testing the agreement of any postulation 
of independent mental traits with observed facts. 
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Past oceanographic expeditions have largely confined 
themselves to the open ocean and have scarcely touched 
the East Indies. The only exception of note is the im- 
portant Dutch Siboga expedition of 1899, the object of 
which was largely zoological. The number of existing 
off-shore soundings is still very small for a region with 
such intricate relief. This becomes very clear if we 
compare the area with any mountainous district on land. 
It would be as if the relief of the Alps in Switzerland 
were known from only 40 to 50 date levels. 

A new oceanographic expedition in the Moluccan seas 
is now in preparation under Commander P. M. van Riel, 
chief of the oceanographic section of the Netherlands 
Meteorological Institute at De Bilt, near Utrecht, with 
the support of the home and colonial governments and 
several institutions and individuals. The funds have been 
secured to a sufficient amount to permit about 15 months 
of active work. The expedition is to leave early in 1929. 
It will use a newly launched surveying vessel of the 
Dutch Government, the Willibrord Snellius. 

In addition to an extensive program of physical, chem- 
ical and biological research, particular stress will be laid 
on the configuration of the bottom and the sediments now 
being deposited there. In addition to the latest oceano- 
graphic sounding and sampling equipment and the bio- 
logical outfit, the vessel will carry sonie sounding ap- 
paratus, with which it is expected to make at least 10,000 
new depth determinations, in order to obtain a reliable 
and fairly detailed map of the submarine topography of 
this most interesting region. 

It is planned that a submarine of the Dutch Navy will 
cooperate with the expedition, in order to make gravity 
observations at sea by the method developed by Pro- 
fessor Vening Meinesz. 


UNDERSEA CAMERA FOR STUDYING THE 
TIDES 


A UNIQUE motion-picture camera, recording auto- 
matically the velocity and direction of currents beneath 
the surface of the water, was used to advantage this past 
summer by the U. 8. Coast and Geodetic Survey during 
what is stated to be the most comprehensive survey of 
tide and current conditions in Chesapeake Bay ever 
attempted. 

While the device is so new that it has not yet been per- 
fected fully, it has shown results that indicate it will 
be used as a regular part of standard current testing 
equipment. The camera is designed to take the place of 
a complete human observing unit composed of one boat, 
one officer and six men. It contains within it a compass 
and revolution dial of which pictures are made each half 
hour, and works continuously without attention for an 
entire week. 

The purpose of the survey’s probe this summer was to 
bring aids to navigation, such as mariner’s charts and 
current tables, absolutely up to date. From the data 
gathered this year and last, current tables will be pub- 
lished from which at any future time the direction and 
velocity of currents at any place in the bay may be ascer- 
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tained. The information likewise will be valuable in 
enabling engineers of surrounding cities to make proper 
disposal of their sewage. They must know at precisely 
what point the ebb of the tide will be able to convey the 
sewage farther out to sea than the flovud current is able 
to bring it back. 

Fishing interests will be aided by the data since cer- 
tain fish are known to bite better at certain tidal stages 
than at others. 

Headed by Lieutenant George L. Anderson, the survey 
engineers, four all told, conducted their investigations 
from four 65-foot launches. A unique feature was that 
24 college boys, selected from leading universities in the 
East and mid-West, acted as special observers, their 
purpose being to gain technical experience to add to their 
engineering knowledge. 


PASTURES AND THE RANGE OF INSECTS 


THAT an ordinary barbed-wire fence may be almost as 
effective in excluding grasshoppers and other insects as 
it is in excluding cattle is one of the curious results 
obtained by Professor A. O. Weese, of the University of 
Oklahoma, in his recent studies of buffalo pastures in the 
Wichita National Forest. However, it should be added, 
the insects respect the fence primarily because it is 
cattle-proof. 

The fence in question serves to separate an area of 
moderately grazed typical virgin prairie from an area of 
grassland which has been seriously overgrazed. Botanists 
have known for some time that overgrazing of native 
pastures tends to throw the balance of vegetation towards 
a drier type than normal. That is, a pasture in the 
moist region of tall-grass prairie near the Mississippi will 
be converted by excessive grazing into a pasture com- 
posed of plants usually found much farther west, in the 
region known as the short-grass plains. Thus a straight 
fence-line will often be found separating groups of plants 
which ordinarily would be found separated by long dis- 
tances in nature. 

Professor Weese and his students have been sweeping © 
two such adjacent types of grassland with their nets and 
identifying the insects caught. In doing this they have 
discovered that the associations of insects are quite as 
rigidly distinct on the two sides of the fence as are the 
associations of plants. What is more, they find that very 
rarely indeed do the insects characteristic of the drier 
short-grass group of plants stray over into the more 
luscious, if unfamiliar, vegetation of the normal prairie. 


EARLY SWEDISH SURGERY 


TREPANATION of skulls and other major operations were 
performed in Sweden 5,000 years ago, it has been brought 
out by excavations made on the Swedish island of Goth- 
land in the Baltic Sea, by Dr. Gustaf Nihlen, archeolozist 
of Stockholm. On the site of the present city of Visby, 
called ‘‘the city of ruins and roses,’’ he found remains 
of an ancient fishing village dating from the Stone Age. 

Examining a number of human skeletons, Dr. Nihlen 
discovered that experienced surgeons must have existed at 
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BIOLOGY, ZOOLOGY 


Biclogische Kolloidchemie. Ep. 
SEGANG. 127 pp. (Wissenschaftliche Forschungs- 
berichte.) $2.40. 


Lichtbiologie und Lichttherapie.—Eine Vortrags- 
reihe. Edited by Hans Meyer. 441 pp. With 
193 illustrations. Paper bound. $9.40. 


Grundriss der allgemeinen Zoologie fiir Studier- 
ende. Third enlarged and revised edition. AL- 
FRED KUHN. 269 pp. 214 illustrations. $3.75. 


Leitfaden fiir das zoologische Praktikum. Willy 
Kiikenthal. Ninth edition, revised by Ernst 
MatTrHEs. 360 pp. 178 illustrations. $3.40. 


Abrégé de la classification zoologique. Ava. 
LAMEERE. 116 pp. Paper bound. $1.50. 


Biologie der Tiere Deutschlands. Compiled and 
edited by Scuuuze. Part 27. Trematodes. 
BiTtnNeR & SPREHN. 133 pp. 56 illustrations. 
Paper bound. $1.50. 


Das Lymphgefadsssystem des Pferdes. HeEnr- 
MANN Baum. 135 pp. 53, mostly colored, illus- 


trations and 20 plates. $10.40. 


Geheilte Knochenbriiche bei wildlebenden und in 
Gefangenschaft gehaltenen Tieren. EUGEN 
KorSCHELT and HERMANN Stock. 176 pp. 185 
illustrations. $6.65. 


BOTANY 


Manuel de technique botanique. P. Dor and A. 
GauTiz. 594 pp. 207 illustrations. $4.10. 


Kryptogamenfiora fiir Anfanger. Volume I. Die 
hdheren Pilze. Basidiomycetes. Gustav LINDAU. 
Third edition revised by Eberhard Ulbrich. About 
290 pp. 38 illustrations. 607 figures on 14 plates. 
About $5. 


Das Pflanzenreich. Regni vegetabilis conspectus. 
Edited by A. Eneuer. Part 91. Malpighiaceae I. 
246 pp. 282 illustrations. Paper bound. $9.65. 
Part 92. Taccaceae. 32 pp. 20 illustrations. 
Paper bound. $1.25. 

Die Pflanze als kolloides System. FRizpRICH 
Boas. 141 pp. 24 illustrations and many tables. 
Paper bound. $2.50. 


ANATOMY 


Anatomie fiir Zahnirzte. Harry Sicuer and 
JULIUS TANDLER. 415 pp. 319 illustrations. $12. 


Anatomie comparée du cerveau. R. ANTHONY. 
372 pp. 234 illustrations. Paper bound. $4.20. 


Lehrbuch der Histologie und der mikroskopi- 
schen Anatomie des Menschen mit Einschluss 
der mikroskopischen Technik. 
21st edition revised by WILHELM VON MO6LLEN- 
porRFF. 503 pp. 423 illustrations. $5. 


Précis d’histologie physiologique. Second edition. 
O. POLICARD. 924 pp. $3.50. 


Précis d’histologie. Volume I. Histologie gén- 
érale. (Bibliothéque du doctorat en médecine.) 


Cuampy. 356 pp. 255 figures. $2.10. 
PHYSIOLOGY 


Grundriss der vergleichenden Physiologie. W. 
BUDDENBROCK. Part three. Erniahrg. innere 
Sekretion, Exkretion, Blutkreislauf. pp. 523-830. 
115 illustrations. Paper bound. Subscription 
price $5.65. 


Handbuch der normalen und pathologischen 
Physiologie. Volume VI, part I. Blut u. Lymphe. 
Part 1. 665 pp. 74 illustrations. $16. 


Der Organismus. Organisation u. Leben d. Zelle. 
R. H. Franck. 296 pp. 137 illustrations. $2.40. 


Greffe ovarienne et action endocrine de 1’ovaire. 
Etude histologique biologique, clinique et 
chirurgicale. Virtorio PEeTTINaRI. 494 pp. 181 
illustrations. Paper bound. $4.20. 


Hormone und innere Sekretion. Fritz Laquer. 
136 pp. (Wissenschaftliche Forschungsberichte, 
Naturwissenschaftliche Reihe. Vol. XIX.) $2.50. 


Die dussere Sekretion der Verdauungsdriisen. 
(Monographien volume XV.) B. P. Baskin. 886 
pp- 145 illustrations. $17.45. 


Causalitat und Vitalismus vom Standpunkt der 
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Paper bound. 70c. 
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that period. Neat, round holes were discovered in sev- 
eral skulls, showing that the art of trepanning as a cure 
against various kisids of ills was known. In performing 
these delicate incisions, the surgeons used an ordinary 
stone auger or drill, and it appears that in most cases 
the patient survived the operation. 

Dr. Nihlen’s examinations also disclosed numerous 
abnormal conditions, exerescences and deformities, show- 
ing that this prehistoric race must have been afflicted 
with rheumatism of the joints and similar diseases. 
These were probably brought on to a great extent by the 
hard elimate and partly perhaps due to the exclusive 
meat diet, which also has been found to cause deforma- 
tions of the jaws. It appears, too, that the Swedes in 
those days must have suffered very much from decayed 
teeth and toothaches. Another disease which evidently 
haunted ancient Visby and its inhabitants was rickets, 
and frequent epidemics seem to have ravaged the popu- 
lation. . The death rate among children must have been 


very great. 
PREHISTORIC RUINS IN COLORADO 


A TRAGIC fire which laid waste a western Indian .vil- 
lage more than 2,000 years ago is now proving an aid to 
modern science. The flames left the charred ruins in a 
state particularly favorable to preservation through the 
centuries. A Smithsonian scientist who excavated the 
abandoned village this summer has found there impor- 
tant evidence of a missing link in America’s prehistory. 

The village is in a remote district of southwest Colo- 
rado on the Piedro River. Dr. Frank H. H. Roberts, Jr., 
Smithsonian archeologist, has found there in the ruins 
a variety of skulls, many bone and stone implements and 
250 pieces of pottery. These finds are now being studied 
by scientists at the Smithsonian Institution, and Dr. 
Roberts believes that they may be pronounced acceptable 
evidence of the hitherto missing link in the development 
of the prehistoric Pueblo people. 

The oldest known inhabitants of the Southwest were 
the Basket-Maker Indians, who did not learn to make 
pottery until the closing days of their era. These were 
followed by the cliff-dwelling Pueblos, whose unique 
domestic habits and signs of high intelligence have made 
them a subject of intensive scientific research. 

‘One of the major questions confronting the archeolo- 
gist and anthropologist in America to-day,’’ said Dr. 
Roberts, ‘‘concerns what happened to these Basket-Maker 
Indians who immediately preceded the Pueblos. Did the 
Basket-Makers mix peacefully with the Pueblo tribes and 
lose their identity in the course of generations? Or were 
they wiped out by warfare? 

‘*While I can not answer the question definitely now, 
my finds of this summer seem to throw important light on 
it, indicating that the first alternative is correct, and 
that the Basket-Makers did not perish suddenly as a 
race,’?? 

The architecture of the newly excavated village is of 
a transition type, between the old style Basket-Maker 
houses, and the later Pueblo ideas. All but three of the 
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skulls are Pueblo in type, round-headed, with artificial 
flattening of the head caused by binding the babies’ 
skulls to the cradles. The other three are long-headed 
and not flattened, representing the older race and the 
older idea of baby handling. The bone needles and tools 
were comparatively primitive, representing the older 
eulture, but the pottery showed progress into the art 
ideals of the Pueblos. 

The fire trapped some of the inhabitants of the vil- 
lage, and their charred skeletons were found still lying 
in the ruins of their homes. Jars filled with corn, beans 
and dried fruit, lying about the homes, indicated that the 
harvest had just been gathered when the catastrophe 
occurred. 


ITEMS 


More than 1,000 square miles of Alaskan wilderness, 
never before mapped and barely penetrated before by the 
white men, were surveyed by the U. S. Geological Survey 
during the past summer by means of the hitherto untried 
airplane-packhorse method, it is announced by S. R. 
Capps, geologist in charge of the expedition. Four trips 
were made by plane, Mr. Capps said, over the treacherous 
region of the Alaska Range in the south central part 
of the territory. Starting from Anchorage, the planes 
flew to the head of Lake Chakachamna, a body of water 
unknown to science until last year. ‘‘It took just about 
half as many hours to make the 150-mile trip,’’ Mr. 
Capps pointed out, ‘‘as it does weeks to force a pack 
train through the roadless wilderness covered with 
glaciers, winding streams and deep-set gullies. Under 
the most unfavorable conditions, the planes made the 
journey in an hour and a half at most, whereas it took 
other members of our party close to three weeks to pene- 
trate the same territory by pack-train.’’ 


TREES native to the temperate zone have made remark- — 
able growth on the mountainsides of Hawaii, the U. S. 
Forest Service states. Coulter pines set out some 17 
years ago at an elevation of 6,750 feet, east of Puu 
Nianiau on the private land of Kalialinui, have attained 
a height of 25 feet and a diameter of 12 inches. The 
pines have spread out enormously, much more so than in 
the United States, and have deposited a mat of aeedles 
six inches in depth, affording excellent watershed pro- 
tection. In the same plantation western red cedars of 
the same age are now 21 feet high and eight inches in 
diameter, and white pines are 17 feet high and six inches 
in diameter. 


EXPERIMENTS made at Giant Forest, Sequoia National 
Park, have shown that the California Big Tree, or 
Sequoia gigantea, sometimes retains its cones for six- 
teen years before they drop and discharge their seed con- 
tents. The seeds are preserved from weather and fungi 
by a powdery pigment which gives them a water-proof 
and germ-proof gloss. This pigment, when dissolved in 
water, makes a good writing fluid or furniture stain of 4 
rich maroon color. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


ICE FORMATION IN ALASKA 

A STRANGE ‘‘near-glacier’’ of mammoth proportions 
was discovered in Alaska this summer during the expe- 
dition of the National Geographic Society to study vol- 
canoes along the Alaska peninsula, according to C. P. 
McKinley, of the U. S. Geological Survey, who has re- 
turned to Washington after acting as topographic engi- 
neer on the trip. The expedition was led by Dr. Thomas 
A. Jaggar, director of the Hawaiian Volcanic Laboratory. 

For lack of a better name, Dr. Jaggar termed the near- 
glacier an ‘‘ice-jumble,’’ since he never before had seen 
anything like the peculiar geological formation. He ex- 
pressed the belief that it is the result of the continuous 
dumping of voleanic ash into the area for hundreds of 
years. The materials consist, Mr. McKinley explains, of 
ice, gravel boulders, pumice, ash and sand in a vast hum- 
mocky sea. Four streams flow from the front of this 
near-glacier in virtually the same fashion as from an 
actual glacier. Near-by and above, the mighty Pavlof 
voleano fumes constantly from its symmetrical cone, a 
veritable American Fujiyama. 

Another natural phenomenon witnessed by the explorers 
at close*range for probably the first time in history was 
the great group of pinnacle-formed peaks on the penin- 
sula known as the Aquileen Pinnacles. Averaging 4,800 
feet above sea-level, they resemble a vast number of sym- 
metrically formed church spires. 

The expedition’s route lay from Squaw Harbor on 
Unga Island, in the Shumagin group, to Canoe Bay, head 
of Pavlof Bay on the Pacific side of the Alaska penin- 
sula, then along the shore of the Pacific westward to 
King Cove. Besides Dr. Jaggar and Mr. McKinley, the 
personnel consisted of R. H. Stewart, photographer; John 
Gardner and Peter Yatchmeneff, field men and a cook. 

From a scientific standpoint, Mr. McKinley says, the 
expedition was a signal success. This was the second 
summer of the society’s four- to five-year survey, under 
Dr. Jaggar, of the greatest chain of volcanoes in the 
North American continent. The party scaled a newly 
found voleano peak in the northern part of the Alaska 
peninsula; collected data for a topographic map of 1,500 
square miles of hitherto unknown territory, and assem- 
bled a wide varicty of geological, botanical and biolog- 
ical specimens. 

Being marooned on an island without food for four 
days; hiking across miles of rough country filled with 
voleano ash that was knee-deep at times, and pulling 
horses out of almost impenetrable marshes, were a few of 
the unusual experiences that removed the daily routine 
from monotony. 


GAS FUEL FOR THE COUNT ZEPPELIN 


THREE thousand cylinders of special gas fuel for the 
German dirigible, Count Zeppelin, are lying at Lakehurst, 
N. J., ready to fuel the ship for its return voyage across 
the Atlantic. 


Unlike the Blau gas fuel that the airship used on its 
voyage to America, the million cubic feet of American 
product is made from fractionated natural gas and is a 
synthetic mixture of ethane, about the density of air, me- 
thane, lighter than air, propane and butane, both heavier 
than air. These gases are carefully proportioned until 
the resulting mixture has a density of 1.05, only slightly 
heavier than air. Arrangements for the supply of this 
gas by a Louisville, Ky., concern were made by the U. 8. 
Navy as an act of courtesy to the German ship, which is 
the guest of its sister, the dirigible Los Angeles, in its . 
large two-berth hangar at Lakehurst. 

Both the German Blau gas, so-called because it was 
first made by a German by that name, and the American 
substitute allow the dirigible to carry fuel which adds 
practically no load and does not make the ship lighter 
when it is burned, since it is nearly the weight of air. 
The fuel gas is carried im extra balloonets at the bottom 
of the giant envelope. 

Blau gas is made by the distillation or cracking of gas 
oil, one of the heavier constituents of the refining of 
petroleum. In Germany it is obtainable commercially . 
for heating and illuminating purposes, and a plant is 
located at Friedrichshafen, the home port and place of 
manufacture of the Count Zeppelin. 

The use of air-weight gas fuel eliminates the necessity 
of a water-recovery apparatus such as devised by Ameri- 
can government engineers for the conservation of weight 
on the dirigible Los Angeles. Any fuel when burned 
produces water by the union of the hydrogen of the fuel 
and the oxygen of the air and as this water is about equal 
in weight to the fuel consumed, it will maintain equilib- 
rium of the ship if it is condensed from the exhaust gase 
and conserved. Such water recovery has worked success- 
fully on the dirigible Los Angeles and it will be a ques- 
tion for future experience to determine which system will 
be used on the dirigibles of the future. Not all the fuel 
of a trip can be carried in the form of fuel gas, however, 
and Count Zeppelin relies largely on gasoline as the hun- 
dred or so Zeppelins did before her. 


CARBON MONOXIDE POISONING 


CARBON monoxide victims in closed garages and sui- 
cides by gas will in future become less numerous if the 
resuscitation method now being tried out by Dr. Ludwig 
Schmidt-Kehl, of the University of Wiirtzburg, works as 
well on human beings as it has on cats in the laboratory. 
Cats so far gone with carbon monoxide asphyxiation that 
they would surely have died have been ‘‘ brought to’’ by 
placing them in a closed chamber of pure oxygen under 
pressure which is alternately decreased and increased in 
time with their own natural breathing rate. 

Carbon monoxide poisoning, Dr. Schmidt-Kehl explains, 
is due to the abnormal appetite of the red blood cor- 
puscles for the unwholesome gas. They take it up 250 
times as readily as they do oxygen, whieh is the burden 
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should not be confused with any other photo-electric 
cell. By a special process of electrolysis, the photo- 
electric metal is introduced into a highly evacuated 
bulb directly through the glass wall of the bulb, giv- 
ing photo-electric material of absolute purity. The 
superiority of the BURT-CELL is due to these fea- 
tures, making possible results never before obtainable. 


Described in Bulletin No, 271 


QUARTZ CELLS—We are pleased to announce that 
we are manufacturing reproducible quartz photo- 
cells for measurement of ultra-violet. 


We also manufacture the STABILIZED OSCILLO- 
SCOPE—the only VISUAL OSCILLOGRAPH having 
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picture of high frequency wave forms. This is a most 
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McGraw-Hill Book Company, Incorporated, New York 
CoLLEGE ALGEBRA. Claude I. Palmer and William L, 
Miser. pp. xiv+377. Illustrated. $2.50. 

For use in the freshman year of colleges and technical 
schools. In its preparation, one thought kept constantly 


in mind is that the student should feel that he is dealing 
with a subject that has real life connections. 


HEAVISIDE’s ELEcTRICAL Crrcuir THEory. Louis Cohen. 
pp. ix+169. $2.50. 
In this book is given a summary of that part of Heavyi- 


side’s mathematical analysis which bears upon the theory 
of the electrical circuit. 


The Macmillan Company, New York 


A TExtT-BooK or GENERAL Borany. Gilbert M. Smith 
and others. pp. x+539. Illustrated. 


In the class of elementary botany at the University of 
Wisconsin, this text has been used for several years. All 
parts of the book have been revised for the present edition. 


THE QUANTUM AND ITS INTERPRETATION. H. Stanley 
Allen. pp. xiii+274. 30 diagrams. $4.00. 


Emphasis is placed on the magnetic aspect of the inter- 
pretation of the quantum, and a middle course is steered 
between a mathematical and a purely descriptive treatment. 
The plan of organization, the detailed description of fun- 
damental principles, the bibliography and other parapher- 
nalia make this work suitable for advanced text or refer- 
ence use. 


Ginn and Company, Boston 


A First Course in Puysics ror Cotieees. Robert A. 
Millikan, Henry G. Gale and Charles W. Edwards. 
pp. xiii+676+xlii. Illustrated. $3.72. 

A full year’s work in elementary physics is provided in 
this new text-book. It is intended primarily for students 
who begin their study of physics in college and it is also 


recommended for those who studied physics in high school, 
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Cambridge University Press, The Macmillan Company, 
New York 


South Arrica’s Past tn Stone AND Paint. M. C. 
Burkitt. pp. x+183. 38 photographs and dia- 
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A general account of the early prehistory of South Africa 
as it was unfolded to the author in the course of a recent 
archaeological tour undertaken at the invitation of the Uni- 
versity of Cape Town. 


Tue Ferns. F. O. Bower. pp. vi+306. Illustrated. 


This third volume completes a prolonged study by the 
author of the class of filicales. It aims at a phyletic treat- 
a of the great mass of advanced Leptosporangiate 
erns. 


The Committee on Drug Addictions, New York 


Tue Orrum Charles E. Terry and Mildred 
Pellens. pp. xvi+ 1042. 


Takes up the general nature, pathology, symptomatology 
and types of users of opium, and gives an account of laws 
and measures passed throughout the world relating to the 
control of the drug. 


The University of Chicago Press, Chicago 
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pp. xxii+311. $2.50. 

A story of the planetary family and the cometary family 
which traces the chain of parentages of our planet and its 
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P. Blakiston’s Son & Company, Philadelphia 
Tue or Yours. Florence L. Meredith. pp. 
xxviii +535. 175 illustrations. 
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they normally carry to the body cells. The latter, de- 
prived of their ration of oxygen, die of internal suffo- 
cation. 

With the red corpuscles out of commission, the situ- 
ation might seem to be hopeless. But it is pointed out 
that the blood fluid itself, which ordinarily carries so 
little oxygen that it cuts no practical figure at all in 
respiration, may be induced to load up with an emer- 
gency ration by placing the asphyxiated animal or per- 
son in a closed chamber of oxygen under pressure. 

If the pressure is kept at a uniform level it must be 
relatively high; but Dr. Schmidt-Kehl has found that 
much lower pressures can be used if these are alternately 
increased and lowered, in time with the breathing rate 
of the victim. This simulated breathing in a closed 
chamber he has found is much more likely to revive semi- 
asphyxiated animals than a uniform high pressure. 

Thus far the work has been don@ only with a small 
experimental apparatus, with a chamber only large 
enough to contain a cat. Considerable difficulties have 
still to be overcome before the method can be adapted to 
clinical use for saving asphyxiated human beings. 


A PACIFIC EARTHQUAKE 


THE Mexican Province of Oaxaca, on the Isthmus of 
Tehuantepec, was again shaken by an earthquake cen- 
tered out in the Pacific Ocean, on the evening of October 
8. The U. 8. Coast and Geodetic Survey, after studying 
data gathered by Science Service, stated that the center 
of the shock was at 15 degrees north latitude and 97 
degrees west longitude. This is about 200 miles due 
south of the city of Oaxaca and about 75 miles off the 
coast. The quake occurred at 10:01 P. M., Eastern 
Standard Time. 

As previous quakes in the same place during the last 
year or so have resulted in considerable damage on land, 
it is probable that a large amount of destruction was 
done by this one, though damage to communication lines 
may delay the news from the damaged area. A quake 
earlier in the year which shook Oaxaca opened up an 
ancient tomb and revealed valuable relics to archeolo- 
gists. 

Seismograph observatories throughout the world re- 
corded the quake. Those reporting to Science Service 
were located at Georgetown University and the Bureau 
of Standards, Washington; Loyola University, New Or- 
leans; St. Xavier College, Cincinnati; St. Louis Univer- 
sity, St. Louis; stations of the U. S. Coast and Geodetic 
Survey at Chicago and Tucson, Arizona; the Dominion 
Observatory, Ottawa, Canada, and the Weather Bureau, 
Manila, P. I. 


THE VALUE OF ULTRA-VIOLET GLASS 


ScHoonRooMs and offices should spend their money on 
outdoor sun-parlors rather than on the new windows that 
allow ultra-violet light to pass through, is the advice 
given by Dr. Walter H. Eddy, of Columbia University, 
at the meeting in Chicago of the American Public Health 
Association. In homes and apartments these windows 
would be a great mothers’ helper, saving the mothers 
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from some of the hours spent walking up and down with 
babies and sitting in the park watching small children 
while they get their daily dose of sunshine. 

Dr. Eddy experimented with rats that were fed on a 
diet that would result in rickets, unless they got enough 
sunlight to counteract it. These rats were placed in 
cages in front of the new windows at various distances 
and angles and for the same length of time. Only those 
rats directly in the path of the sunlight failed to develop 
rickets. Those that were more than a few feet away or 
next to the window, but outside of the path of the sun’s 
rays, developed the disease. 

Apparently the windows do permit the ultra-violet rays 
to pass into the room, but they do not go far enough or 
in sufficient intensity to take the place of outdoor sun- 
shine. For office workers and school children, a few 
minutes’ walk at noon will be more bereficial than all day 
spent in a room with ultra-violet light-transmitting 
windows. 


THE MATERNAL DEATH-RATE 


REDUCTION in our present high maternal death-rate 
must be based on adequate obstetrical training in the 
medical schools, members of the American Public Health 
Association were told at the Chicago meeting, by Dr. Cari 
H. Davis, chairman of the section on obstetrics, gyne- 
cology and abdominal surgery of the American Medical 
Association. 

In spite of the fact that we have relatively few mid- 
wives, our maternal mortality is rather high compared 
with that of other countries. Obstetrics is the specialty 
of the general practitioner, the nucleus around which he 
builds his practice. This subject should be given more 
attention in the medical school, Dr. Davis advised, in 
order to reduce this high death-rate. 

At the same session Dr. Blanche M. Haines, of the 
U. 8. Children’s Bureau, announced that maternal mor- 
tality rates for the entire registration area have shown 
practically no change in the period from 1917 to 1926. 
In the cities, the rate increased by 3.9 for every 10,000 
births during this period. In rural districts a slight de- 
cline occurred. The rate for the whole area in 1917 
was 66.2 deaths in every 10,000 live births. In 1926 it 
was 65.6 per 10,000. 

Factors credited with the decline in the maternal death- 
rate in rural districts are educational work, improvement 
in obstetrical training of physicians, instruction and 
supervision of midwives, assistance of lay organizations 
of women in the educational program and extension of 
improved highways. 

Twelve states are now studying the subject with the 
assistance of the Children’s Bureau. Results are not yet 
reported from all states and no conclusions can be drawn 
from the studies at this stage. 


SERUM TREATMENT FOR INFANTILE 
PARALYSIS 


SERUM treatment in the early stages of the illness pro- 
vides a definite cure for infantile paralysis with preven- 
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tion of permanent deformity and paralysis, Dr. Warduner 
D. Ayer, of the Syracuse College of Medicine, stated at 
the assembly in Atlanta of the Interstate Post-Graduate 
Medical Association of North America. Dr. Ayer cited 
a series of 129 patients seen and treated by himself, of 
whom 96 made complete recoveries, 25 developed paralysis 
and eight died. 

Of the eight who died, three received the serum too 
late and three did not receive enough, Dr. Ayer said, 
leaving only two cases as frank failures. Of the twenty- 
five that developed paralysis, ten were mild involvements 
that cleared entirely in six months and eleven were 
moderately severe with permanent weakness of one or 
more extremities. Of these twenty-five, only four were 
seen and treated within the first twenty-four hours of 
sickness. 

The serum used in the treatment was mainly that taken 
from the blood of patients who had recovered from the 
disease. In a few cases non-immune horse serum was 
used. It is given by hypodermic injection into the spinal 
canal, 

The extreme importance of the early use of the serum 
was particularly emphasized by Dr. Ayer, who pointed 
out that there is a three-day period of illness before 
paralysis, and that the disease can be definitely deter- 
mined in that period. The best results are obtained when 
treatment is started during the first 24 hours of the ill- 
ness. The serum is practically useless after the para- 


lytic stage has begun. 


SCIENTIFIC FOOD ADVERTISERS 


Ir advertising would invoke the aid of science it must 
follow_the rules that govern research in science, said Dr. 
E. V. MeCollum, of the Johns Hopkins University, at the 
meeting in Chicago of the American Public Health Asso- 
ciation. Particularly in food advertising, the public is 
being misled by a wrong use of science. Dr. McCollum 
presented a plan for an advisory board to consider food 
advertising. 

The board would be composed of eminent scientific men 
and would only act to advise publishers on strictly scien- 
tific matters. This board would decide on questions of 
accuracy, authenticity, propriety and applicability of 
scientific statements in food advertisements. 

Advertisers themselves are feeling the need of such a 
board, for the idea was first suggested by John Benson, 
president of the American Association of Advertising 
Agencies. Dr. McCollum believes that publishers are 
also feeling perplexed over the developments in adver- 
tising of food products, which have become so extrava- 
gant in their claims. 

The reason for the fierce competition prompting this 
wave of so-called scientific advertisements of food is that 
we are at present eating all we possibly can without 
harm, says Dr. McCollum. Advertisers, in order to sell 
more of any kind of food, must take advantage of present 
scientific knowledge of our nutritional needs. However, 
too many of them are being led to give the public half- 
truths in place of scientific facts. 
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ITEMS 


TRENCH warfare is recommended by the U. 8S. 
Department of Agriculture as an effective mode of com- 
bat against the fall army worm, now on the march north- 
ward from the Gulf States, toward the Mason-Dixon Line. 
Reports on the progress of this insect enemy, which 
causes enormous damage to cereal and forage crops, are 
arriving periodically at headquarters, and indications are 
that it may not reach the northern objective this year. 
Southern farmers whose crops are endangered by the foe 
are advised to dig or plow a narrow ditch, with steeply 
sloping sides, directly across the path of the marching 
raiders. The worms, attempting to cross, fall into such 
a ditch where they can be massacred by crushing them 
with a log dragged back and forth through it. Post-holes 
dug at frequent intervals in the furrow serve also as 
traps. These, says the department, should be partially 
filled with water. A layer of coal oil, or petroleum, 
spread on the surface of the water kills the worms that 
fall in. 


IF success crowns an experiment now being made, fish- 
ermen will have an opportunity to catch California’s 
golden trout in Glacier National Park, according to a 
statement recently made by M. J. Elrod, naturalist of 
Glacier Park. The golden trout are natives of Cali- 
fornia’s High Sierra, and to the lakes tributary to Kern 
River. They are beautiful fish of a golden color, and are 
limited in their distribution. The eggs for Glacier Park 
are being reared in troughs in the hatchery, and the 
young fry will be liberated in some of the barren lakes 
of the park this fall. Other fish plants at Glacier Park 
this season include native and rainbow trout and gray- 
ling. Over a million eggs have been furnished by the 
United States fish hatchery at Bozeman, Montana, for 
this purpose, and possibly another million may be sup- 
plied before the season is over. The native trout fry, 
of which there is a great preponderance, will be planted 
principally in the waters west of the Continental Divide, 
where this species does particularly well. 


MILK or milk products are probably the source of 
undulant fever, the new disease that is becoming more and 
more prevalent throughout the country. This statement 
was made at the meeting of the American Public Health 
Association by James G. McAlpine, of the Storrs Agri- 
cultural Experiment Station, and Friend Lee Mickle, of 
the Connecticut Department of Health. Cattle of all 
kinds may be infected with the germ of the disease. In 
countries around the Mediterranean the goats carry the 
germs, but in this country it has been traced to cows, 
where it appears as infectious abortion. When human 
beings drink milk from such infected cows, they may get 
the human form of the disease, undulant fever. How- 
ever, cows are infected with two kinds of the Bacterium 
abortus, the germ causing the disease. Probably only 
one of these two is capable of producing the disease in 
human beings, which is the reason why not every person 
drinking infected cow’s milk gets it. 
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Needle Valve 


One of the Hoke devices for 
use with compressed gases 


2/3 Natural size 


This littie needle-valve will stand long, hard 
usage, and very high pressures. The needle 
will not blow out, nor will its point break off. 

For pipe lines; with bombs and compression 
chambers; in spraying systems; on laboratory 
tables, etc. 

Made of brass with monel needles, or all 
brass. Several models; $1.00 to $1.75 each. 


Ask for folder V. 


22 Albany St., 
New York City 


Your dealer, or 


nc. 


LIVING BULLFROGS 


Safe delivery guaranteed 
Teach Biology with live specimens where practicable 


We have the only complete live materials 
establishment in America. Live plants and 
animals representing all types are kept on hand 
under semi-natural conditions at all seasons. 

Also headquarters for preserved specimens 
of all types, microscopic slides, life histories, 
demonstrations, osteological preparations, in- 
sect collections. We specialize in many impor- 
tant southern species not obtainable elsewhere. 

All material guaranteed without reservations. 

SOUTHERN BIOLOGICAL SUPPLY CO., INC., 
Natural History Building, New Orleans, La. 


Second Edition: Revised and Enlarged 


THE RAT: DATA AND REFERENCE TABLES 
Memoir No. 6: 548 Pages. Bibliography: 2206 Titles 
HENRY H. DONALDSON 
Published by THE WIsTaR INSTITUTE 


Philadelphia, Pa., U. 8. A. Price, $5.00 


Hy-Speed Mixers 


Clamp to any tank, operate from 
light circuit, mix all kinds of liquids. 
Also used for even 
baths. Thousands in use. 


Write for circular. 
1/10 H. P. ALSOP ENGINEERING CO. 
$37.50 up 47 W. 63rd St., New York 


All Sizes 
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for photographing- 
for copying data- 
for screen projection 


PW OTHING in the photographic line is handier or 
more economical for laboratory, instruction, 
shop or scientific work than 


The 
CAMERA 


Companion 


Equipment 
F6.3 fixed focus (il- 
lustrated here) $20 


Advanced models, 
$25 to $40. 
Prices slightly 
higher in Canada. 


The Memo Camera is light, compact and convenient. 
It takes 50 still pictures with one 5O-cent cartridge 
of 35 mm. movie film. With F63 fixed focus lens 
and carrying case, $20. (Faster lens equipment and 
focusing device at slightly higher prices.) 


The Memo Copier 


is designed ex- 
pressly for photo- 
graphing prints, 
drawings, data, cap- 
tions, etc., using 
Memo Camera. Ideal 
making quick 
records either for 
note-book or use in 
projector. Price, in- 
cluding three nec- 
essary extra lenses, 
(without cam- 


The Memoscope is a still- 
film projector for (stand- 
ard 35 mm.) Memo posi- 
tives. Ideal for class- 
room, laboratory and 
similar work, yet quite 
inexpensive. Simple to 
operate and throws a 
clear, sharp icture. 
$19.50, including carry- 
ing case. 


Memo Enlarger, Memo Positive Film Printer, and 


Memo Printing Frame also available for rapid production 
of prints from Memo negatives. 


Agfa Ansco Corporation, Binghamton, N. Y. 
Send me free 48-page booklet and special folder describing 
the ANSCO Memo Camera and companion equipment. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


INVESTIGATIONS IN ALASKA 


ALASKA, like Greece, had its golden age, when the 
people attained the high point of their culture and then 
dropped to a less admirable level. Evidence of this 
prehistorie golden age in the Arctic has been brought 
back to the Smithsonian Institution by Henry B. Col- 
lins, Jr., who conducted an expedition to St. Lawrence 
Island this summer for the Smithsonian and for the 
American Association for the Advancement of Science. 

On the narrow strip of land called St. Lawrence 
Island, Mr. Collins found a remarkable mound about 20 
feet high and large enough to be the site of a compact 
village. The mound was composed of trash, the refuse 
and sweepings from an entire village over a period of 
many centuries. Animal bones and broken tools, bits 
of ivory and whalebone, pieces of wood carved in fan- 
tastic design, all were mixed in with a binding of earth 
and permanently hard and frozen from the cold climate. 

The most surprising moment in the digging came 
when the frozen bodies of some of the oldest inhabitants 
were discovered encased in ice. Six children had been 
buried there in the side of the mound, each one dressed 
carefully in his fur and feather garments. The place 
where they lay happened to become filled «with water 
which froze, thus preserving the bodies through so many 
centuries. This is the only time that human bodies have 
been found in such condition, Mr. Collins states. 

Ruins of houses made of driftwood and whalebone 
were in the top layer of the great mound, Mr. Collins 
said, in deseribing his excavation of the site. Digging 
to the bottom of the mound, he found the ruins of the 
homes of the oldest inhabitants. To reach the most 
deeply buried deposit, where the oldest layer of ruins 
lay, Mr. Collins had to dig six feet below the reach of 
the storm tides. In other words, he explains, the land 
has sunk sinee those houses were built on the beach, and 
this in itself indicates the passage of considerable time. 

This oldest layer of houses dates back to pre-Russian 
days, the ethnologist declares. They are surely 300 
years old, amd more likely are nearer to being eight 
centuries old. The village is the most extensive Eskimo 
settlement ever excavated: 

Many harpoons and other tools and weapons were 
brought back to the Smithsonian collection. Objects 
displaying the finest art in carving and design were taken 
from the lowest and oldest level of the mound. These 
were made in the days of the highest Eskimo culture. 
The precision of the lines and the fine designs used in- 
dicate that these inhabitants were far more clever with 
their hamds and had a keener sense of beauty than any 
of their descendants in the Arctic. Whether they were 
some of the ‘‘ first Americans,’’ some pioneer Asiatics 
who brought knowledge and skill to the new world, can 
not yet be stated, Mr. Collins says. But it is certain 
that the Eskimos of historic times have lost a heritage 


of finer things, as the simpler carvings in the top layers 
of the mound show. 

Present-day Eskimos, possibly direct descendants of 
the artists, came to the island and helped the scientist 
excavate. In some cases they were able to enlighten 
him as to the use of the peculiar articles discovered in 


the deserted village. 


THE EUROPEAN BISON HERD IN THE 
CAUCASUS 

THe wisent, Europe’s representative of the bison 
family and close cousin to the American bison, appears 
to be certainly doomed to extinction. The herd of the 
Caucasus region, which numbered 1,000 head in 1911, 
has now totally vanished. So states Professor J. 
Pujanow, of Semferopol, who has just completed a 
survey of the status of this vanishiag species. 

In 1924 the Soviet government set aside an area of 
1,100 square miles in the Caucasus as a permanent 
wisent reserve. At that time there were known to be 25 
head of the animals still in existence in the region, and 
it was hoped that under protection they might stage a 
comeback like that of the American bison in the national 
parks of the United States and Canada. Parties of 
naturalists in the field in 1924 and 1925 failed to catch 
a glimpse of any of the animals, which remained hidden 
in the more remote fastnesses of the rugged terrair. 
Last year a larger group of zoologists who had had 
special experience with the wisent took the field and 
explored the region thoroughly, combing every valley. 

They did not find a single living animal. They came 
upon plenty of bones, some of them bearing bullet 
marks, indicative of the inability of the inadequate 
government patrol to stop illegal shooting. The bones 
all seemed to be from animals not long dead—two or 
three years at most; so that it seems probable that the 
herd was there when the reserve was created for it, 
but has been wiped out since. There may still possibly 
be one or two wisent in remote haunts in the Caucasus, 
but they can no longer be counted on to help stay the 
march of the species toward extinction. 

The wisent was formerly an important game animal 
in Europe, and until the seventeenth century was ac- 
tively hunted. The advance of civilization in eastern 
Europe, however, drove it toward extinction as the 
advance of civilization later in western America threat- 
ened the New World bison. A large herd in the Baltic 
region was almost wiped out during the war; only five 
specimens now survive. There was also a wisent pre- 
serve in the Crimea before the war, but this was de- 
stroyed during the Russian revolution. There are still 
a few specimens scattered about in zoological parks in 
England and northern Continental Europe, and an asso- 
ciation has been formed which is endeavoring to prolong 
the life of the species. But the news of the wiping out 
of the Caucasus herd comes as a heavy blow to the 
friends of the wisent. 
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Equipped with the 2116 Mechanical Stage, 
the B & L Physician’s Microscope is an 
ideal instrument for blood count work. : »:: 


The 2116 Mechanical stage with its 
graduated scale will enable you 
accurately and quickly to set your 
blood counting chamber in place. 
Simply set your counting chamber 
in the proper place and take the 
reading on the scale of the stage. 
Then you can at any time reset the 
chamber by setting the stage at 
the same reading. 


Write for a detailed de- 
scription of the FFS8 . 
Microscope and the 
2116 Mechanical Stage. 


Standardized threadless cell objec- 
tive mountings, fixed body tube, 
divisible Abbe condenser, B & L 
patented side fine adjustment and 
improved rack and pinion substage 
are the outstanding features which 
contribute toward the lasting ser- 
vice “of the B & L Physician’s 
Microscope. 


FFS8 complete with hard- 
wood case . . $120.00 


2116 Mechanical Stage to 
take 50 mm slide, hav- 


ing range of 35 mm x 
75.mm. « 30.00 


Bausch & Lomb 


Optical Company 


632 St. Paul Street 
Rochester, N. Y. 
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THE MASSIVE JAWBONES OF SOUTH SEA 
ISLANDERS 

MASSIVE jawbones, resembling in many details of 
structure the jaw of the ancient Heidelberg Man, have 
peen found by Professor A. N. Burkitt, of Sydney Uni- 
versity, in a collection of modern human remains from 
the South Sea island of New Caledonia. He reports his 
researches in the British scientific journal, Nature. 

The discovery of the Australian anthropologist sug- 
gests the possibility of a revolutionary change in our 
assumptions concerning the kind of a person Homo 
Heidelbergensis was, It has always been taken for 
granted that he was a pronounced lowbrow. Though 
no skull of his race has been discovered, and a single 
jawbone is the only Heidelberg relic ever turned up, this 
jawbone is of such brutish proportions that the assump- 
tion has always been that the rest of his head must 
have been shaped to match it, and that in particular he 
had a low sloping forehead and a brain notably smaller 
than that of modern man. 

The jawbones examined by Professor Burkitt are 
more advaneed in structure than the Heidelberg jaw in 
some respects, notably in having more of a chin, but 
they are decidedly ‘‘Heidelbergian’’ in their general 
depth and massiveness and especially in the width and 
configuration of the ramus, or angle where the jaw fits 
into the cheek. But the natives of New Caledonia are 
not lowbrows; even though they are savages their skulls 
are ‘‘modern,’’ and their brains are just about as large 
as those of contemporary Europeans. 

This leaves us with the possibility, disquieting to ecur- 
rent anthropological assumptions, that the massive- 
jawed Heidelberg man did not necessarily have a goril- 
line cranium. And nothing short of the discovery of a 
Heidelberg skull can really settle the matter. 


THE SURVIVAL OF ARISTOCRATIC 
FAMILIES 

RoyaLty and old families do not die out because of 
their age, neither do they become degenerate and sterile 
because of their wealth and power, according to Dr. F. 
A. Woods, of the National Research Council, in a report 
to the American Genetic Association. Facts taken from 
the history of the British peerage furnish proof of this, 
he says, in contradiction to popular notions about in- 
herited wealth and position. Since families and family 
names continue only in the male line, many old families 
have become extinct only because all the children of one 
generation were girls. It is not fair to say that old 
families are dying out because certain names are no 
longer found in the peerage. On the other side of the 
picture, it was found that over half of the British 
peers of 1921 trace a continuously aristocratic descent 
in the direct male line to as early as the year 1450. 

Every instinct and desire of powerful and wealthy 
families would tend biologically toward their growth in 
strength and numbers, Dr. Woods points out, mentioning 
the desire for children, particularly sons, and the selective 
mating of aristocratic families, a mating designed to 
strengthen the family. 


SCIENCE—SUPPLEMENT 


While nine out of a certain ten old families may have 
died out, due to a preponderance of girl children, the 
remaining one will have branched out and ramified until 
fully ten important families of to-day can trace their 
descent from it in the male line. An example of this 
is the great number of aristocratic families, including 
12 peers, descended from the old Stewart family of 
Scotland, the originator of the family line being the 
first Steward of the King of Scotland. Thus in actual 
numbers, a balance is kept, and aristocracy as a whole, 
as well as royalty, does not die out because of any de- 
generacy or weakness due to its rank or wealth. 

Of the royal families of to-day, both reigning and 
non-reigning, nearly every one, through the male line, 
‘‘shows a continuous position of nobility or royalty 
traceable as early as the eleventh century.’’ Three or 
four thousand members of various royalties are living in 
Europe to-day, and they are all having large families. 


THE GRAF ZEPPELIN 

Wuite the Graf Zeppelin, world’s largest airship, 
dwarfs her sister, the U. 8S. S. Los Angeles, American 
dirigible designers and enthusiasts sre looking forward 
to 1931 when the all American ZRS-4, a dirigible nearly 
twice the capacity of the Graf Zeppelin, will take the 
air. A little less than a year lates the ZRS-5, a sister 
ship from the same mold, will be produced here in 
America by the Goodyear Zeppelin Corporation as the 
result of a contract signed by the U. S. Navy just a few 
days before the Graf Zeppelin left Germany. 

Even earlier, the Graf Zeppelin’s world dirigible title 
will be challenged, for in England two dirigibles, both 
5,000,000 eubie feet in capacity, are nearing completion. 
They are John Bull’s bid for supremacy in the air lanes 
as well as on the sea’s surface. America may expect 
visits from the R100 and R101 in the spring although 
they may be flight tested on the air routes to Egypt, 
India and Australia for which they were designed. 

Not discounting the achievements of the Graf Zep- 
pelin’s flight, airship experts note that the new German 
airship is an enlarged edition of the ZR-3, now the 
Los Angeles, which four years ago made the same trans- 
atlantic crossing from Friedrichshafen to Lakehurst on 
its way to join the U. S. Navy. Twenty-eight balloonets 
instead of 24 make the Graf Zeppelin 771 feet long in- 
stead of 658 feet. The diameter of Graf Zeppelin is 
only ten feet greater than that of the Los Angeles. 
Both have five engines and their external appearances 
are similar. The principal difference in the interior is 
accommodation for the gas fuel balloonets at the bottom 
of the large envelope and an extra corridor or ‘‘cat 
walk’’ running the length of the ship. 

The new Navy airships when completed will be only 
fourteen feet longer than the Graf Zeppelin but they 
will be 132.9 feet in diameter and hold 6,500,000 eubic 
feet compared with the Graf Zeppelin’s 3,708,000 cubic 
feet. The American ships will incorporate some new 
design factors that promise to make them unique. 

Due to the use of inert helium instead of explosive 
hydrogen for inflation, it will be possible to place the 
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Marine Biological Laboratory 


Woods Hole, Mass. 


SUPPLY Biological Supplies 
DEPARTMENT 
For the classroom, museum or col- 


n the Entire _ lector. 
Ope ° Look for the sign of the Limulus. 


As the Limulus represents the test 
of time, we feel from the business 
growth that our supplies have also 
stood the test of years. 


Send for Catalogue 


No. I. Zeological and Embryolog- 

ical material. Life Histeries and 

Habitat Groups. 

No. II. Botanical material. 

No. III. Microscopic Slides. 

Address all correspondence regard- 
ing material and catalogue to: 


Supply Department 


GEO. M. GRAY, Curator, 
Woods Hole, Mass. 


THE MICROSCOPE 


By SIMON H. GAGE, of Cornell University 
Revised, Dark-field Edition (1927) now Available. 
The Old and the New in Microscopy, with a special chapter 
on Dark-Field Methods and their Application. 


Postpaid, $3.50 
COMSTOCK PUBLISHING CO., ITHACA, N. Y. 


Hy-Speed Mixers 


Clamp to any tank, operate from ®@ 
light circuit, mix all kinds of liquids. 
Also used for even temperature 


All Sizes D*ths. Thousands in use. £ 
from Write for circular. 

1/10H.P. ALSOP ENGINEERING CO. ad 

$37.50 up 47 W. 68rd St., New York 


HEALTHY WHITE RATS AND GUINEA PIGS. 


Temporary overproduction. Will sacrifice 2000 rats, 


500 pigs, 50 cents each for all or part. Express extra. 
RUSCH FOX BREEDING ESTATES, 
roor 15th Street, N. W., Washington, D. C. 
**A Glass in the Pocket is worth two at home.’’ 


\RAKE Buy Good Binoculars 
i“ vest pocney The new %7-Power Mirakel weighs only 


6 oz. Can be carried in vest pocket or 
ladies’ bag. A wonderful rs 
Prism Binocular for every use ...... 
Hensoldt New “Dialyt’”—6x30—13 oz. $58 
Zeiss Wide-Angle “Deltrentis”—8x30. $66 
Prismiris Pocket Binocular, 6 Power, 
Compass—ngineer’s and Sportsman’s Floating Dial. $3.50 
Fiala Sleeping Bag—Scientifically Correct—Warm, Light 

Weight--Sanitary. Best for Outdoor Sleeping ....... $25 
SPECIAL: “LLAMA” Fiala Sleeping Bag; used in New- 
foundland at 42 below zero; no fire, 2 man tent. All 
“filled” bags were thrown away. The Fiala bag can be 
washed, sunned and dried. With cover compen a 
weighs 5 Ibs. 12 oz.; rolled bulk 17” x 7”. Price .... 

Scientific, Exploring, Camping Outfits 
Write for Catalog “A” 
ANTHONY FIALA, 25 Warren St., New York 


NEW SCIENTIFIC BOOKS 


The Royal Microscopical Society, London 

ORIGIN AND DEVELOPMENT OF THE Microscopr. Alfred 
N. Disney, Cyril F. Hill and Wilfred E. Watson 
Baker. pp. xi+303. 66 illustrations. 

Contains a historical account of the progress of optical 
knowledge as affecting the microscope from the earliest 
times up to about 1670 A. D. Every microscope in the so- 
ciety’s collection is fully described and classified chrono- 
logically in type groups. The work is cross-indexed and 
illustrated with representative specimens showing the de- 
velopment of each design. 


G. P. Putnam’s Sons, New York 
Fretp or Norra AMERICAN MAMMALS. H. FE. 


Anthony. pp. xxv+625. 32-colored plates and 
175 photographs and sketches. $3.50. 


A detailed description of each large group of North 
American mammals with short synopses of the other re- 
lated forms. The book treats of every species and subspe- 
cies of mammal, both land and marine, known north of the 
Rio Grande. 

The Williams & Wilkins Company, Baltimore 
Lear-Minine Insects, James G. Needham, Stuart W. 
Frost and Beatrice H. Tothill. pp. viii+351. 
Illustrated. $6.00. 


A guide to the understanding of insect life for the gen- 
eral reader, an introduction to their natural history for the 
student of botany and entomology and a manual of tech- 
nical information for the specialist. 


The United States Government Printing Office, 
Washington, D. C. 
FortTy-SECOND ANNUAL REPORT OF THE BUREAU OF 
AMERICAN ETHNOLOGY. J. W. Fewkes. pp. viit+t 
900. 


A report for the year ending June, 1926, accompanied by 
several papers among which are: “A Study of the Social 
Organization and Social Usages of the Indians of the Creek 
Confederacy ” and “ Indian Trails of the Southeast.” 


D. Van Nostrand Company, New York 
SOLUBILITIES OF INORGANIC AND ORGANIC COMPOUNDS. 
Atherton Seidell. Volume II. pp. vi+1569. 
$8.00. 
A compilation of quantitative solubility data from the 
periodical literature. 


D. Appleton and Company, New York 


THe Story or THE Moon. Garrett P. Serviss. pp. xii+ 
248. Illustrated. $3.00. 


A description of the scenery of the lunar world as it 
would appear to a visitor spending a month on the moon. 
Illustrated with a complete series of photographs taken at 
the Yerkes Observatory. 


Harcourt, Brace and Company, New York 


How Awnrmmats Finp TxHem Way Asovur. Etienne 
Rabaud. pp. ix+142. 30 figures. 


The greater part of this volume deals with investigations 
concerning invertebrates, more especially the insects. 
Among the subjects discussed are the hypothesis of a mus- 
cular memory and the role of smell. 


Renouf Publishing Company, Montreal 


Ice ENGINEERING. Howard T. Barnes. 364 pp. 


This book treats of the physical constants of ice, rate of 
growth and melting of surface-formed ice, frazil ice, gla- 
ciers, icebergs, theories of the formation of anchor ice, ice 
remedial work and other aspects of the ice problem. 
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eight engines inside the hull, Engine specifications have 
not been announced but it is considered probable that 
gasoline will be abandoned for heavy oil fuel. The in- 
ternal engines will allow the ship to slip through the 
air with less resistance and there will be less danger 
of the engines being torn off in a severe storm. A com- 
plete airplane hangar will be housed within the hull 
from which five airplanes can be launched from a 
trapeze, like performers at a circus. 

The frame-work of the new dirigible will have a 
strength unequalled in any other design. Made of 
duralumin, the favorite dirigible metal because of its 
lightness, every portion of the frame will be close to 
corridors and passageways and accessible for inspection 
and repair even during flight. 


VEHICLE TUNNELS 

How modern tunnels for vehicles under rivers, such 
as the Holland Tunnel under the Hudson, have been 
made possible by means of experiments on animals and 
experiments in which full-sized autos were driven 
through a small experimental tunnel, is revealed in a 
report to the Engineering Foundation at New York by A. 
C. Fieldner, chief engineer of the experiment station divi- 
sion of the U. S. Bureau of Mines. 

When the Holland Tunnel was first proposed, says 
Mr. Fieldner, many engineers thought that it would be 
impossible to ventilate. The amount of poisonous car- 
bon monoxide given off in the exhaust was thought to 
be so great that it could not be carried away. 

Experiments made by Professor Yandell Henderson 
at Yale University showed that as much carbon mon- 
oxide in the air as 4 parts in 10,000 would not be harm- 
ful if the exposure did not exceed an hour. The first 
experiments were made on animals, then Prof. Hender- 
son and his students tried it on themselves. 

Then an experimental tunnel was built at the experi- 
mental mine of the Bureau of Mines near Pittsburgh. 
This was 9 feet wide, 8 feet high and 400 feet long. 
Above the ceiling was an air duct 3 feet high, and below 
the floor was one 2% feet high. Either could be used 
for introducing fresh air or for exhausting contaminated 
air. 

Small automobiles were driven back and forth through 
the tunnel at a speed of 10 miles an hour, and at 40- 
foot intervals. Tests were made with various methods 
of removing and admitting the air, and examinations of 
the drivers by blood tests were made before and after. 
It was found that the most efficient method of venti- 
lating was to admit the fresh air at the bottom and to 
remove it at the top. 

Another safety device developed by the Bureau of 
Mines in use in the Holland Tunnel is an automatic 
carbon monoxide recording machine, which rings a bell 
and flashes a danger light when the gas becomes more 
concentrated than 4 parts in 10,000. Then immediate 
steps can be taken to increase the circulation of air. 


ITEMS 
A NEW disease of the western yellow pine has been 
found in east central Colorado attacking young pines. 


SCIENCE—SUPPLEMENT 


About two thirds of all the trees in the region where the 
disease was discovered appear to be attacked, and about 
two per cent. of all the trees in the stand are killed by 
the disease each year. Apparently the virulence of the 
disease is influenced by the thriftiness of the saplings, 
for in those places where thinnings were made, removing 
the weaker trees, the death rate is greatly reduced. 
Then, too, even in dense stands not thinned, the diseased 
trees are always the slower growing ones. The new epi- 
demie seems to weaken young trees, for diseased saplings 
break and bend more easily when weighted down with 
snow in winter than do healthy trees of the same size. 
The disease is being carefully studied by foresters and 
pathologists because the western yellow pine is one of 
America’s most important. forest trees, inhabiting about 
three fourths of the forest lands in the west. 


SPORTSMEN should exercise care during the fall hunt- 
ing season in handling the birds they bring down. Dr. 
R. G. Green and E. M. Wade, of the Minnesota State 
Board of Health, have succeeded in inoculating ruffed 
grouse with tularemia, the rabbit plague that has been 
transmitted to many hunters, market men and cooks who 
have handled the infected animals. The birds, the scien- 
tists report, succumbed to the disease in the laboratory as 
readily as guinea-pigs or rabbits, a condition that makes 
it seem extremely likely that they may be infected under 
natural conditions. The susceptibility of the grouse to 
tularemia was made the subject of experiment because 
it has been felt by scientists for some time that there 
might be a relationship between the disappearance of the 
grouse and the rabbit, both of which have been dying 
out in large numbers in states throughout the North 
during recent years. 


More than 7,500 square miles of hitherto unexplored 
or little known Alaska territory, mainly in the south- 
eastern regions, were mapped this past summer by geolo- 
gists and engineers of the U. 8. Geological Survey, ac- 
cording to Dr. Philip Smith, chief of the Alaska branch 
of the survey, who has now returned to Washington. 
Dr. Smith explained that while only about forty per cent. 
of the vast Alaskan territory is surveyed properly at the 
present time, there being several hundred thousand square 
miles yet to be mapped geologically and topographically 
in the north-central and southwestern regions, neverthe- 
less the major districts with respect to mineral, fur and 
trade importance are now well known to science. 


Soap flakes and soap powders, being extremely ex- 
plosive, take their place as the latest industrial hazard. 
Certain kinds of soap dusts when suspended in air are 
more violently explosible than most other industrial dusts, 
according to tests made at the Pittsburgh Experiment 
Station of the U. S. Bureau of Mines. These soap dusts 
are easily ignited and explode violently, accompanied by 
much flame and large quantities of heat. This is in spite 
of the fact that soap is a compound of semi-organic na- 
ture and that sodium compounds in general have a cool- 
ing effect on the flames of explosives. 
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cA Scientific and Educational Book Service 


THe Science Press DistrisuTine CoMPANY is prepared to supply any book or any journal 
published in any country at as low a cost as it can be obtained. It will also supply monographs, re- 
prints and extracted articles as far as these are available. This agency has been established for the 
convenience of men and women working in science and education and for institutional libraries. It 
is particularly concerned with books, journals and reprints in science and education where we can offer 
unexcelled service. Orders for other publications, however, will also be filled. 


FOREIGN MEDICAL BOOKS RECENTLY PUBLISHED _ 


Die Tumoren des Gehirns. Ihre Symptomato- 
logie. Diagnostik wu. operative Behandig. auf 
Grund eigener Beobachtgn. L. Puuseprr. 3 
parts. Parts 1/2: 444 pp. Illustrated. Paper 
bound. $6.50. 


Gber das Problem der bésartigen Geschwiilste. 
Eine experiment. theoret. Untersuchg. 
LOTHAR HEIDENHAIN. 153 pp. 141 illustrations. 
$7.68. 


Mutationstheorie der Geschwulst-Entstehung. 
Ubergang von Korperzellen in Geschwulstzellen 
durch Gen-Anderg. K. H. Bauer. 72 pp. 4 
illustrations. Paper bound. $1. 


Der Krebs des Menschen. Eine morphogenet. 
Untersuchg. Eugen Bostrozrm. 176 pp. 17 
illustrations. Paper bound. $2.88. 


Die Blutgefaisse der menschlichen Haut und ihr 
Verhalten gegen Reize. THomas Lewis. Transl. 
by E. Scuiur. 297 pp. 76 illustrations. $5.76. 


Elinik und Therapie der Blutkrankheiten. N. 
Jaagié and G. SPENGLER. 311 pp. 6 illustrations. 
8 plates. $5.52. 


Die Erkrankungen der Blutdriisen. WILHELM 
FauTa. Second revised edition. 568 pp. 107 
illustrations. $10.80. 


Die Erkrankungen der Schilddriise. BurgHarp 
BREITNER. 308 pp. 78 illustrations. $6.20. 


Die Réntgen-Literatur. Edited by HERMANN 
Gocut. Vol. VIII. 328 pp. $9.36. 


Lehrbuch der Réntgenkunde. Edited by Her- 
MANN RIEDER and JoseF ROSENTHAL. Volume III. 
Rontgentherapie. Second edition. 865 pp. 161 
illustrations. 9 plates. $15.60. 


Kurzes Handbuch der gesamten Riéntgen-Diag- 
nostik und Therapie mit einem Anhang tiber die 
therapeutische Verwendung radioaktiver Sub- 
stanzen. Edited by Gerp KoHLMANN. 917 pp. 
773 illustrations. 8 plates. $13.92. 


Die kElinische Réntgendiagnostik der inneren 
Erkrankungen. HERBERT ASSMANN. Fourth 
revised edition. About 1000 illustrations and 20 
plates. Part one. 512 pp. Paper bound. $8.40. 


Atlas typischer Réntgenbilder vom normalen 
Menschen ausgew. wu. erkl. nach chirurgisch- 
prakt. Gesichtspunkten, mit Beriicks. d. Varie- 
taten u. Fehlerquellen, sowie d. Aufnahmetechnik. 
RupotF GrasHeEy. Fifth edition. 236 pp. 373 
illustrations. 234 plates. $6.24. 


Grenzen des Normalen und Anfange des Patho- 
logischen im Roéntgenbilde. Fifth enlarged edi- 
tion. ALBAN K6OHLER. 582 pp. 324 illustrations. 
$9.12. 


Dosierungstafeln fiir die Réntgentherapie. 
FriepricH Second edition. 145 pp. 21 
illustrations. $1.50. 


Die Réntgenstrahlen in der Embryologie und 
Geburtshilfe. W. DorLtaAnp, A. NEWMAN, and 
M. J. Hupeny. Uhbers. u. hrsg. von. Wilhelm 
Lahm. Three volumes. 375 pp. Illustrated. 
$4.32. 


Ergebnisse der medizinischen Strahlenforschung 
(Réntgendiagnostik, Réntgen-, Radium- und 
Lichttherapie.) Volume III. 791 pp. 613 illus- 
trations. $18.10. 


Atlas de radiographie osseuse. Part one. 
Squelette normal. G. Harer, A. Dariavux and 
JEAN QUENU. 132 pages. 123 figures. $8.00. 


Traité d’électrocardiographie clinique. Pav. 
Vem and Juan Copina-Attres. 450 pp. 197 
illustrations. Paper bound. $5.70. 7 


EBlectrothérapie. W. VienaL. 544 pp. 179 illus- 
trations. 10 plates. $1.95. 


Les Rayons ultraviolets et associés en théra- 
peutique. Samman. 840 pp. Paper bound. 
$4.00. 


Jahresbericht uber die gesamte Tuberkulose- 
forschung und ihre Grenzgebiete. Zugleich bib- 
liographisches Jahresregister des Zentralblattes 
fiir die gesamte Tuberkuloseforschung. Volume 
VI. Bericht iiber das Jahr 1926. 883 pp. Paper 
bound. $19.50. 


Pathologische Anatomie der Tuberkulose. P. 
HUEBSCHMANN. 516 pp. 108 illustrations, many 
of these in colors. (Die Tuberkulose u. ihre 


Grenzgebiete. Volume V.) $21.36. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE WORLD’S LARGEST TELESCOPE 
Copyright, 1928, by Science Service 


THE world’s largest telescope, with a concave mirror 
two hundred inches in diameter, twice that of the greatest 
existing instrument, will be under construction within a 
few months at the California Institute of Technology. 
The funds will be provided by the International Educa- 
tion Board of New York, which administers some of the 
Rockefeller benefactions. 

‘‘The interest of the board is based chiefly upon the 
successful cooperation of the Mount Wilson Observatory 
and the California Institute, and their belief that the 
provision of additional means of furthering this joint 
work may lead to many new advances in astronomy, 
physics and chemistry. The full cooperation of the 
Carnegie Institution of Washington, of which the Mt. 
Wilson Observatory is a branch, has been assured by the 
unanimous action of President John C. Merriam and the 
executive committee of the institution, and by that of 
Director Walter 8. Adams and other members of the 
Mt. Wilson staff. The research policy of the new Astro- 
physical Observatory of the California Institute, which 
will be designed to supplement and not duplicate the Mt. 
Wilson Observatory, will be determined by a joint com- 
mittee representing the two institutions, aided by other 
leading investigators. ’’ 

Dr. George Ellery Hale, honorary director of the Mt. 
Wilson Observatory, and chairman of the Observatory 
Council of the Institute, spoke of the plans in an ex- 
elusive interview to Science Service. 

‘‘In designing this instrument,’’ he said, ‘‘we shall 
have the collaboration of leading physicists and engineers 
as well as of astronomers and instrument makers. When 
the telescope is completed it will be used to extend our 
present researches in various directions, as in spectrum 
photography of the stars, direct photography of very 
faint celestial objects, investigation of the nature of the 
spiral nebulae or ‘island universes’ beyond the Milky 
Way, and in radiometry, or the measurement of the heat 
from the stars. By making a special study of the 
various instruments and methods to be used in conjune- 
tion with the new telescope for these and other purposes, 
and by securing the cooperation of the ablest authorities, 
we expect greatly to increase the efficiency of the tele- 
scope. : 

‘‘The equatorial mounting of the telescope will be de- 
signed by a group of experts, including Dr. J. A. Ander- 
son, Dr. Francis G. Pease and other members of the staff 
of the Mt. Wilson Observatory, working in conjunction 
with several eminent engineers, opticians and physicists. 
It is the great mirror, nearly. seventeen feet in diameter, 
double that of the largest that has yet been made, that 
will offer the most difficulty. We expect to make it out 
of fused quartz, and are much pleased by the cordial 
and generous offer of cooperation received from Presi- 


dent Gerard Swope, of the General Electric Company, and 
Dr. Elihu Thomson, director of the Thomson Research 
Laboratory of this company at West Lynn, Mass. Dr. 
Thomson is deeply interested in the problem, and has 
already succeeded in making quartz discs of considerable 
size. His method is to cast a quartz disc full of fine 
bubbles and to fuse a layer of very pure quartz, free 
from bubbles, on the surface, in which to grind the 
proper dish-shaped figure. Such a mirror behaves as 
well as a perfectly solid one, and has the advantage of 
being lighter. 

‘*The great advantage of quartz is that it changes its 
form so slightly with temperature. With the 100-inch 
telescope now at Mt. Wilson, we must always be careful 
to avoid exposing the glass mirror to the heat of the 
day, and some changes occur due to differences in tem- 
perature at night. With a quartz mirror the effect of 
temperature is too slight to give any trouble. We feel 
confident that, by the time we are ready for the mirror, 
Dr. Thomson will have succeeded in making a quartz disc 
of the requisite size. Pyrex glass, which is much better 
than ordinary glass, but not equal to quartz, might be 
used as a substitute if necessary.’’ 

Just how long it will be before the new telescope is in 
operation, it is at present impossible to tell, but it will 
doubtless be several years. The plans for this telescope 
have no connection with the project of Professor George 
W. Ritchey for a large telescope at the Grand Canyon, in 
Arizona. Professor Ritchey has been working in Paris 
for several years on a method of constructing large tele- 
scope mirrors in a cellular fashion, but it is not planned 
to employ his method in the 200-inch telescope. 

The exact location of the new telescope also remains 
to be decided. Perhaps it will be placed on Mt. Wilson, 
5,900 feet altitude, where there would be the advantage 
of proximity to the other observatory facilities. How- 
ever, it is possible that the smoke, dust and glare of elec- 
tric light from Los Angeles in the future, with the city’s 
increased growth, may prove a disadvantage, especially 
because of the comparatively short focus of the instru- 
ment. Several other sites are therefore being tested in 
comparison with Mt. Wilson. 

The trustees of the California Institute have placed the 
entire project in the hands of a committee of the execu- 
tive council of the institute, consisting of Dr. Hale; Dr. 
Robert A. Millikan, director of the Norman Bridge 
Laboratory of Physics; Dr. Arthur A. Noyes, director 
of the Gates Laboratory of Chemistry, and Henry M. 
Robinson, well known for his work as a member of the 
Dawes Commission and in other international under- 
takings. Dr. John A. Anderson, physicist and astronomer 
of the Mt. Wilson Observatory, will serve as executive 
officer of the Observatory Council, in direct charge of 
design and construction. They will be assisted by an 


advisory committee including Dr. Walter 8S. Adams, di- 
rector of the Mt. Wilson Observatory; Professor Fred- 
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z | Equipped with the 2116 Mechanical Stage, 
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erick H. Seares, assistant director; Dr. A. A. Michelson, 
of the University of Chicago; Dr. Charles G. Abbot, sec- 
retary of the Smithsonian Institution; Professor Henry 
Norris Russell, of Princeton University, and Professors 
Richard C. Tolman, Paul 8S. Epstein and Ira 8. Bowen, 
of the California Institute. George Eastman, and Dr. C. 
E. K. Mees, director of his research laboratory, have 
offered fullest cooperation in the study of special photo- 
graphic problems. Ambrose Swasey, chairman of the 
Warner and Swasey Co.; Dr. Gano Dunn, president of 
the J. G. White Engineering Co., and recently chairman 
of the National Research Council; Dr. Frank E. Ross, 
of the Yerkes Observatory, and others equally well known, 
will aid in the work of design, and many other scientists 
especially qualified will contribute useful suggestions. 


ATOMIC LAYERS 


Layeas of metallic rubidium, only one atom deep, so 
thin that several million would be required to equal the 
thickness of the paper this is printed on, have been mea- 
sured at the Bell Telephone Laboratories. Thin films of 
rubidium, a metal similar to the sodium of common salt, 
are important because of their use in photoelectric cells. 

As the magic lamp of modern physics, the photoelectric 
cell, transmuter of light variations into sound, is the very 
heart of the revolutions in industry that have been plot- 
ted in the physics laboratories. Talking motion pictures, 
radiovision, television, telephoned photographs would all 
be impossible without the photoelectric cell. 

In the course of researches on how to make the photo- 
electric cell most efficient, A. L. Johnsrud measured the 
thin films. When the thin film of metal inside the glass 
cell was very thin it operated better than when thicker. 
Rubidium can be made into thin films more easily than 
its relative metals, because at rather low temperatures 
and without loss of time it can be made to evaporate and 
the vapor deposited, in a vacuum, to form such a film. 

A large photoelectric cell was: made and so arranged 
that rubidium could gradually be deposited on the glass, 
or else, after a thick deposit had been made, it could 
gradually be removed. While the film was thus getting 
thicker or thinner, the photoelectric response, the current 
given off when light fell on it, could be measured. Since 
the maximum response was obtained at the same point, 
whether the film was growing thicker or thinner, it was 
necessary exactly to record the film’s depth. 

Ordinary measuring methods proved inadequate and 
polarized light was used. When polarized light passes 
through any film, such as the one of rubidium, the direc- 

tion in which it vibrates is twisted. The thicker the 
film, the more it is twisted. By means of another prism 
similar to that which polarizes the light the extent of the 
twisting, and also the thickness of the film, is measured. 
The most current was obtained when the film was but 
one atom thick. 


INDIANA MOUND SURVEY 


BuriAL and ceremonial mounds of earth and stone, 
which are the only monuments left by the prehistoric and 
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early historic inhabitants of this continent, have been the 
objects of a survey conducted during the past summer by 
the Indiana Historical Society and Historical Bureau, 
under the direction of Dr. C. B. Coleman. Many of 
these artificial hillocks have been destroyed by cultiva- 
tion, and it is desired to obtain a complete record of the 
rest before they meet a like fate. 

The valley of the Whitewater River, near the Ohio 
border, was chosen as the best place to begin, in part 
because of the possibility of finding here culture remains 
related to those of the famous mounds of Ohio. Two 
counties in this valley have been surveyed, and several 
mounds explored. The archeological remains in them 
were not rich, but may be taken as good promise of valu- 
able data to be expected when the explorations can be 
made more general. 

One mound near Brookville was entered because it was 
being cut away by the river on one side and by the high- 
way on the other. In the remaining portion a great mass 
of incised pottery fragments was unearthed, and evi- 
dences of fire were widespread. Two skulls and a num- 
ber of other human bones were found, bearing some signs 
of having been deposited by cremation burial. With 
them were margrinda beads, slate ornaments, tools of 
bone and a single arrow-point, probably left as funeral 
gifts. 

The survey will be continued this fall as long as 
weather permits, and will be taken up on a larger scale 


next spring. 


EARTHQUAKE IN THE NICARAGUA AREA 


THaT troubled Central American republic, Nicaragua, 
now being controlled by U. 8. Marines, was shaken by the 
earthquake that was recorded on seismographs of this 
country Thursday morning, October 25. 

The disturbance itself sent the news by its world- 
shaking waves to the earthquake observatories and their 
reports wired to Science Service and interpreted by the 
U. S. Coast and Geodetic Survey allowed the quake to 
be located at approximately 12 degrees north latitude and 
86 degrees west longitude. The exact time of the shock 
was 7:32.8 A. M. eastern standard time. 

It is considered possible that some damage was caused 
by the earth disturbance, although the U. 8. Marine head- 
quarters at Washington has not yet received any report. 

Earthquakes in Nicaragua interest American authori- 
ties not alone because of the marine occupation but be- 
eause the United States acquired by purchase twelve 
years ago the right to build in the country a ship canal 
between the Atlantic and Pacific... Earth disturbances 
would be likely to damage such a canal. 

Seismograph observatories throughout the world re- 
corded the quake. Those reporting to Science Service 


were located at Georgetown University, Washington; the 
Dominion Observatory, Ottawa, Canada; observatory at 
Harvard University, Cambridge, Mass.; station of the 
U. 8. Coast and Geodetic Survey at Tucson, Ariz.; Ford- 
ham University, New York City; St. Louis University, 
St. Louis, and the Meteorological Observatory, at Vic- 
toria, B. C. 
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NEW SCIENTIFIC BOOKS 


John Wiley & Sons, Incorporated, New York 


AGRICULTURAL GEOLOGY. Frederick V. Emerson. Re- 
vised by John E. Smith. pp. xvi+377. $3.25. 

The subject-matter and mode of treatment are the out- 

growth of some years of experience in teaching geology to 


agricultural students. It is also hoped that the book will 
be serviceable for reading and correspondence classes. 


The Open Court Publishing Company, Chicago 


A History oF MATHEMATICAL Notations. Florian 
Cajori. Volume I. pp. xvi+451. 106 illustra- 
tions. $4.00. 

This history of mathematical notations constitutes a mir- 
ror of past and present conditions in mathematics which 
bear on the notational problems now confronting mathe- 
matics. 


The Macmillan Company, New York 


ELEMENTARY LABORATORY EXPERIMENTS IN ORGANIC 
CHEMISTRY. Roger Adams and John R. John- 
son. pp. xi+304. 


A flexible manual for half-year or year courses adaptable 
to the needs of chemical engineers, pre-medics and bio- 
chemists. A suitable companion volume to Conant’s 
Organic Chemistry. 


PRINCIPLES OF PLANT PuHysIOLOoGy. Oran Raber. pp. 
xiii+377. 29 figures. 


Written particularly as a book for students and not for 
teachers, a text-book and not an exhaustive treatise. 


Wueat Fiour anp Drier. C. O. Swanson. pp. xiii+ 


203. 18 illustrations. 

Wheat flour constitutes one third of the total food of the 
American people. This book is a popular contribution to 
the current discussion of human nutrition, and describes 
the milling processes commonly used. It should be useful 
to students and teachers of home economics, diet and nu- 
trition. 
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STAIN TECHNOLOGY 


A quarterly devoted to biological stains and 
to microscopic technic closely related 
to staining. 

Subscription price: $1.50 a year 
Published by the Commission on Standard- 
ization of Biological Stains. 

(First number appeared in January, 
1926. All back numbers are still 
available. ) 


BIOLOGICAL STAINS 


A handbook on the nature and uses of the 
dyes employed in the biological laboratory. 
By H. J. CONN 
with the collaboration of the members of the 
Executive Committee of the Commission on 
Standardization of Biological Stains 
151 pages, cloth bound. 

Published by the Commission. 


Price $2.50 postpaid (10 per cent. discount if 
cash accompanies order). 


Both the book and journal should be ordered 
direct of the Chairman of the Commission: 


H. J. CONN 


Lock box 299 Geneva, N. Y. 


THE MICROSCOPE 


By SIMON H. GAGE, of Cornell University 
Revised, Dark-field Edition (1927) now Available. 
The Old and the New in Microscopy, with a special chapter 
on Dark-Field Methods and their Application, 
Postpaid, $3.50 


COMSTOCK PUBLISHING CO., ITHACA, N. Y. 
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A WEATHER STATION IN ALASKA 


Rap1io weather reports of observations taken by a young 
woman at the coldest and most inaccessible weather sta- 
tion in United States territory at Point Barrow, Alaska, 
will enable warnings of cold waves affecting the North 
Central states to be sent out this winter several days 
earlier than has previously been possible. 

Mrs. Beverly A. Morgan, wife of the Army Signal 
Corps radio operator at the trading post, has recently 
been appointed observer at Point Barrow. She is one of 
the six white inhabitants of the town. Arrangements have 
been made for the first time to radio observations from 
this station twice daily to Weather Bureau headquarters 
in the United States. 

The recent opening of daily communication with this 
station makes forecasting data on weather conditions on 
the Aretic Ocean available for the first time. Most of 
the cold waves and other atmospheric disturbances affect- 
ing the northwestern states originate in that region of 
the Aretic. Observations previously taken at this station 
were sent by mail to the United States, reaching the fore- 
caster’s office months after they were made. They were, 
of course, useless in making the weekly and daily weather 
forecasts and valuable only as a matter of record. The 
Point Barrow is over 450 miles north of the other weather 
outposts sending in wire or radio reports. 

Charles L. Mitchell, chief forecaster of the Weather 
Bureau, places great stress on the value of these new 
data. He states that ‘‘this daily contact with the most 
northern settlement on United States territory will give 
us data which will enable us to trace the origin, force, 
extent, probable duration and intensity of each disturb- 
ance near the point of its origin, so that we will be able 
to predict its probable effect on crops, shipping and 
household arrangements many days before it will arrive.’’ 

It is thought that the observations from Point Barrow 
will have a vital effect on making the weekly weather 
forecast for the various sections of the United States 
more complete, and will allow the predictions of cold 
waves to be felt six or seven days after the report is 
issued. This is not always possible now. 

Mrs. Morgan and her husband will live in the most 
primitive surroundings with only a few score people 
within hundreds of miles. Their only communication 
with the outside world, with the exception of their radio, 
will be a steamer once and sometimes twice a year. 
Sometimes even this powerful icebreaker is unable to 
penetrate to the post for months after her scheduled 
arrival, Shortage of food and other supplies has often 
caused serious hardship at the station, necessitating 
rationing of food. The temperature averages 19 degrees 
below zero during the coldest winter months and has 
been known to reach 55 degrees below zero. 

Despite these hardships Mrs. Morgan has pledged her- 
self to make the routine observations twice a day regard- 
less of weather, storms, sickness or other conditions. 
Many of the instruments require considerable mechanical 
attention and Mrs. Morgan will perform these duties in 
addition to her work as observer. 
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The linking of the Point Barrow station into the twice 
daily observation scheme completes the chain of eleven 
Alaskan stations distributed at strategic points through- 
out the territory, each sending by radio or wire the re- 
quired data. 

Bureau officials are now considering some means of 
extending the observation system into Siberia and islands 
in the Arctie Ocean, so that reports will be available even 
closer to the origin of every disturbance which would 
affect the United States. 


ITEMS 


A NEW astronomical observatory, equipped with two 
large telescopes, as well as smaller instruments, will soon 
be under construction at Saltsjoebaden, just south of 
Stockholm, under the auspices of the Royal Academy of 
Sciences. The new observatory is made possible by the 
sale of the old observatory of the academy for one mil- 
lion crowns (about $270,000) and the donation of a like 
amount by the former secretary of state for foreign 
affairs, K. A. Wallenberg. A 36-inch reflecting telescope 
and a 20-inch refractor for photography will be the chief 
instruments. Professor Bertil Lindblad will be the 
director. 


A NEw X-ray laboratory, for use in plant breeding ex- 
perimentation, has been installed at the University of 
California, and will be available for cooperative re- 
searches by workers in other parts of the country. The 
plan is to have projected experiments submitted in out- 
line to a special Committee on X-ray Experimentation at 
the university, and when this committee has given its ap- 
proval, the pollen or other plant material to be X-rayed 
will be sent in to the laboratory, treated and returned to 
the experimenter, who will observe and report the results 
obtained. In this way it is hoped to develop new varie- 
ties of fruits, crop plants and ornamentals which might 
never have come into existence. At the same time, re- 
sults of value from the purely scientific viewpoint are 
expected. 


THE health-giving ultra-violet rays of sunlight, which 
everybody wants nowadays, pass through cotton, linen 
and rayon fabrics about equally well when these are 
of equal weight and closeness of weave. Fresh, white, 
natural silk is almost as transparent toward the rays as 
bleached cotton, while wool is only about half as trans- 
parent. These are some of the results obtained in a 
study of the transmission of ultra-violet radiation 
through various fabrics, conducted at the U. S. Bureau of 
Standards by Dr. W. W. Coblentz, Dr. R. Stair and Dr. 
C. W. Schoffstall, and reported in the bureau’s new 
Journal of Research. ‘‘In all cases when the fabric is 
dyed, or slightly yellowed with age, the ultra-violet trans- 
mission through the thread is greatly decreased. Hence, 
as is to be expected in comparing various kinds of dyed 
fabrics, the one having the largest openings between the 
threads transmits the most ultra-violet.’’ 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE MICHELSON-MORLEY EXPERIMENT 

EINSTEIN’sS theory of relativity still stands. The 
Michelson-Morley experiment, which many years ago 
failed to show an expected motion of the earth through 
the ether of space, and led to the relativity theory as an 
explanation, still fails to show any such motion. At the 
meeting of the Optical Society of America in Washington 
on November 2, Professor A. A. Michelson, physicist and 
Nobel prize-winner of the University of Chicago, an- 
nounced the final results of a repetition of his classic 
experiment. 

Working at the Mt. Wilson Observatory in Pasadena 
with much improved apparatus, capable of detecting a 
motion as much as 2 per cent. of that expected, none was 
found. The very slight effect found was less than that 
to be expected by experimental error and not more than a 
tenth of what he found before. 

Physicists regard this announcement as showing that 
Professor Dayton C. Miller, of the Case School of Ap- 
plied Science in Cleveland, was mistaken in supposing a 
few years ago that he had found such an effect, though 
smaller than originally expected. So far, however, they 
are unable to explain the source of Professor Miller’s 
error. 


OUTDOOR TELEVISION 

Bie television transmitters, or extremely sensitive 
photoelectric cells, contain the secret of successful out- 
door television. This was the message brought to the 
Optical Society of America at its meeting at the Bureau 
of Standards by Dr. Frank Gray and Dr. Herbert Ives, 
who are chiefly responsible for the success of the Bell 
Telephone Laboratories’ system of television. 

When first publicly demonstrated the Bell method em- 
ployed beam scanning. A narrow and intense pencil of 
light rapidly covers all parts of the subject and the light 
reflected is picked up by a battery of light-sensitive cells. 
This obviates the use of objectionably brilliant flood 
lighting of the subject. This method can not be used 
out of doors because of the interference of daylight, as 
well as its limited range. Ordinary daylight is not suffi- 
cient to operate the transmitter with ordinary equipment. 

By using an extra large lens, with an extra large scan- 
ning dise, and extra large holes, several times as much 
light ean be picked up and focused on the surface of the 
sensitive cell. But the picture also is larger, and so the 
relation of picture size to the size of the individual ele- 
ments remains the same. The picture shows just as much 
detail as with the smaller apparatus. As photoelectric 
cells are becoming more sensitive, it is not necessary to 
make the scanning dises unreasonably large. 

Dr. Gray stated that there was a curious optical illusion 
which helped them out in televising full length figures. 
‘Tt has been held,’’ he said, ‘‘that in order to produce 
satisfactory television images of full length figures or 


groups of figures it would be necessary to use a very 
much finer grained image than those that have been used 
thus far for the transmission of the human face. 

‘*Tt has been interesting to find that with our 50-line, 
that is 2,500 element images, which are just sufficient for 
the transmission of clearly recognizable faces, the render- 
ing of full length figures or even of two or three figures 
simultaneously is surprisingly satisfactory. The reason 
for this appears to be largely psychological. It appears 
that when full length figures are observed, one’s expecta- 
tion of rendering of detail is automatically reduced; that 
is, where with a face filling the whole field, one expects 
to see such details as nostrils and eyelids clearly defined, 
where we have full length figures we are satisfied if we 
see head, hands and feet clearly differentiated from the 
other details of corresponding large size. 

‘*The effect is very much as though the observer were 
looking through a window. If someone on the other side 
of the window holds his face up close enough to fill the 
whole opening we expect to see fine detail in the face. 
If, however, the person walks away from the window 
until we see him at full length, we no longer expect to 
distinguish fine details of the face.’’ 


THE PANORAMOGRAM 


A NEW camera that makes photographs that appear 
solid to the eyes, and which shows different sides of tlie 
object depending on which way one looks at the picture, 
was shown at the meeting of the Optical Society of 
America. 

Dr. Herbert E. Ives, under whose auspices television 
was developed by the Bell Telephone Laboratories, de- 
scribed the new camera, which he designed. The pic- 
tures made with it are called ‘‘ parallax panoramograms.’’ 
They differ from the double stereoscopic pictures, used 
in the old-fashioned twin lens hand stereoscope, because 
no optical aid is required between the eye and the pic- 
ture. Also, the old style stereograms only show the sub- 
ject as it would appear to a pair of eyes in one position. 
With a panoramogram of a person’s head, for instance, 
if one looks at it from directly in front, he sees a full 
view of the face. If the picture is looked at from the 
side, one side of the face is seen. It is in full stereo- 
scopic relief all the time. 

The pictures are a modification of an invention of Dr. 
Ives’s father, Frederic E. Ives, pioneer in the invention 
of the half-tone process of_ reproducing photographs. 
With this parallax stereogram, as it was called, two pic- 
tures were taken with two cameras separated by the dis- 
tance separating the average pair of eyes. These were 
then combined on a glass transparency, so that the pic- 
ture consists of fine vertical strips, about 200 to the inch. 
One strip shows part of the picture seen by the left eye, 
the one next to it that of the right eye, then the left 
eye picture again, and so on. 
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A History of 
Mathematical Notations 


in two volumes 
by 
FLORIAN CAJORI 
Volume I—Elementary Mathematics, now 
ready. $4.00 


Volume II—Advanced Mathematics, in prepa- 
ration. $6.00 


This study emphasizes the difficulty experi- 
enced even in ordinary arithmetic and algebra 
in reaching a common world-language. The 
only hope for rapid approach of uniformity in 
mathematical symbolism lies in international 
co-operation through representative com- 
mittees. 


SEND FOR COMPLETE CATALOG 


The Open Court Publishing Company 


339 East Chicago Avenue 
Chicago, 


ANALYTICAL PRINCIPLES 
OF THE PRODUCTION OF 
OIL, GAS, AND WATER 
FROM WELLS 


By Stanuey C. HERoip 


HIS treatise may best be described as 

the theoretical mechanics of production 
from reservoirs. The author has developed 
these fundamental principles from an 
exact analysis of the physical laws per- 
taining to the behavior of liquids and gases. 
‘*The problems of mutual interference of 
wells, recovery of oil and gas, drainage of 
a pool by a well or a group of wells, and 
other important problems can only be 
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TotMaNn, Professor of Economic Geology, 
Stanford University. 
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Another glass is firmly mounted a short distance in 
front of the picture and on it are alternate clear and 
opaque vertical strips the same width as those of the 
picture. When the stereogram is held at arm’s length 
and viewed against a light, the right eye sees only the 
strips of the picture made with the right hand camera. 
Those of the left hand picture are covered by the dark 
strips. But for the left eye the case is reversed. It sees 
only the left hand picture, and the right hand one is 
covered. Thus the two views are combined, and the 
picture is seen in stereoscopic relief. 

In the new method, which is the invention of Dr. C. W. 
Kanolt, formerly of the U. 8S. Bureau of Standards, 
although Dr. Ives designed the camera that makes them, 
the pieture is made from different angles. The Ives 
camera moves along a track in front of the subject dur- 
ing the exposure, so that the center of the subject is 
always on line with the center of the plate and the center 
of the lens. Just in front of the plate is a glass grating 
of alternate vertical light and dark strips, but the clear 
spaces are only one tenth the width of the dark ones. 
The finished picture consists of strips, but one part of 
each strip shows the picture from one angle, while an- 
other part shows it from another angle. A similar 
grating is placed over the finished transparency, and so 
no matter what angle the picture is viewed from the 
proper picture appears. Unfortunately, so far as ean be 
foreseen, there is no practicable way of applying the 
method to the movies. 


MOTION PICTURES OF THE PLANET 
JUPITER 

ScrENTISTS attending the meeting of the American 
Optical Society at the Bureau of Standards paused from 
listening to papers on research to see a movie. They 
applauded it with as much vigor as any screen star ever 
received in a theater. The star of this movie was a 
heavenly ‘‘star’’—the planet Jupiter, appearing on the 
screen for the first time in America. 

Jupiter came into view, slowly and steadily turning 
as if driven by an electric motor. The great red spot 
and other details of its surface familiar to astronomers 
passed across its face. One of the moons of Jupiter 
came on to the screen from the side, rapidly approached 
the planet, then its shadow appeared on the planet’s sur- 
face. Finally the grayish disc of the moon itself was 
seen silhouetted against the bright planetary background, 
though not as dark as the shadow. 

These motion pictures, the first of their kind ever made, 
are the work of Professor W. H. Wright, of the Lick 
Observatory, in California, and Dr. C. E. K. Mees, di- 
rector of the research laboratory of the Eastman Kodak 
Company. Every minute or so during the whole of one 
night, Dr. Wright made photograph after photograph of 
Jupiter with the observatory’s great 36-inch telescope. 
Jupiter turns completely in 10 hours, but as the best 
results could only be obtained when the planet was fairly 
high in the sky, it was necessary to repeat this on several 
other nights. Thus every aspect of Jupiter left its ree- 
ord on the sensitive plates. 
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Dr. Wright then turned the negatives over to Dr. 
Mees, and he combined them on a motion picture film. 
This was particularly clever work, for each successive 
image must be in exactly the same place, or else the 
planet will seem to wabble when shown on the screen. 

At a meeting of the Royal Astronomical Society in 
London last summer Dr. Wright showed these for the first 
time. There they proved a genuine sensation to the 
astronomers, 


LIGHT REQUIREMENTS OF PLANTS 

Ir might seem to the layman as if a growing plant out 
in the open undergoes such extremes of light and dark- 
ness that it would thrive under almost any conditions of 
quality or intensity of radiation. But this is not the 
case, and plants are easily affected by changes in color or 
duration of light, members of the Optical Society of 
America were told by Dr. John M. Arthur, of the Boyce 
Thompson Institute. 

Though plants can be grown under electric light, some 
do not thrive if the light is kept on all the time. The 
tomato, he said, is killed by continuous illumination. 
After about five days a leaf injury appears and this in- 
creases until most of the leaves have withered and 
dropped off. In general, 18 or 19 hours a day of light 
gives as rapid growth as when the light is continuous. 
Buckwheat takes almost anything that is offered, for it 
flowers with anywhere from five to twenty-four hours of 
light a day. 

Just as the short rays of light, known as the ultra- 
violet, cause sunburn and damage to the human tissues, 
so do they affect plants. Dr. Arthur also told of recent 
experiments which show that the very short waves will 
soon kill plants. Ultra-violet rays were produced with a 
quartz tube mercury vapor are lamp. Filters were placed 
over the lamp to cut out some of the shorter rays. 

In this way it was found that when rays as short as 
237 millionths of a millimeter, about one hundred thou- 
sandth of an inch, were used, a large part of the leaf 
area of a tomato plant was killed in 30 seconds. But 
when the shortest rays were 286 millionths of a millimeter, 
there was no injury at all. In sunlight at sea-level, the 
shortest ultra-violet rays are about 300 millionths of a 
millimeter in length. The shortest visible violet rays are 
about 400 millionths, and the. longest red rays that we 
can see about 700 millionths. All of the visible colors 
come between these limits. 


CATHODE RAYS AS A LABORATORY TOOL 

THE wonder-working cathode rays, first obtained in 
large quantities in the open air two years ago by Dr. W. 
D. Coolidge, of the General Electric Company’s research 
laboratory, are now at the disposal of any well-equipped 
research institution. The effects of the rays on all sorts 
of living and mineral matter can now be studied. 

This is possible with a new form of the tube, simpler 
than an X-ray tube, and hardly more complicated than an 
electric light bulb, which has been perfected by Dr. C. 
M. Slack, of the Research Department of the Westing- 
house Lamp Company, at Bloomfield, N. J. 
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NEW SCIENTIFIC BOOKS 


The McGraw-Hill Book Company, Incorporated, 
New York 
CHEMICAL PUBLICATIONS. Melvin G. Mellon. pp. viii+ 
253. $2.50. 


A survey of the available published information on chem- 
ical science and chemical industry. The bvok describes 
the origin and development of chemical publications, and 
is a guide to the proper use of chemical books and peri- 


odicais. 


The Macmillan Company, New York 
A LaporaTory MANUAL oF GENERAL BotaNy. Emma L. 
Fisk and Ruth M. Addoms. pp. ix+103. $1.00. 


This manual is the outgrowth of a series of privately 
printed laboratory manuals which have been in use during 
many years in the elementary courses in botany at the 
University of Wisconsin. The general plan of the course is 
to introduce the subject through a study of seed plants, 
and to use the facts and principles learned as a basis for a 
comparative study of the main groups of the plant kingdom. 


Harcourt, Brace and Company, New York 
HUNGER FIGHTERS. Paul de Kruif. 377 pp. $3.00. 


By the author of “ Microbe Hunters.” The story of a few 
forgotten men struggling with nature to maintain and in- 
crease the North American food supply. The author trav- 
eled from one end of the country to the other and it was 
with difficulty that the record and intimate story of the 
deeds of those still living was obtained. 


The World Book Company, Yonkers-on-Hudson, 
New York 


Ossective Tests. Jacob S. Orleans and Glenn A. Sealy. 
pp. x+373. $2.20. 
Just how to prepare and use the new-type examinations 


in order to realize their educational advantages is shown 
in this book. 


The University of Chicago Press, Chicago 
ABSTRACTS OF THESES. pp. xi+461. $3.00. 


A collection of abstracts of theses written in various de- 
partments of the Ogden Graduate School of Science for 
1926-1927. 


The Johns Hopkins Press, Baltimore 


DEVELOPMENT OF GOVERNMENTAL Forrest CONTROL IN 
THE Unirep States. Jenks Cameron. pp. viii+ 
471. $3.00. 
A story of the conflict between the two principles of free- 
dom and control in connection with the forests in this 
country. 


D. Van Nostrand Company, Incorporated, New York 
AMERICAN CHEMISTRY. Harrison Hale. pp. ix+ 255. 


$2.50. 
This book seeks to be of service both to the general 
reader and to the reader still in school. For the student it 


is intended for use either as collateral reading along with 
a course in general chemistry or as a short separate course. 
For both courses the author has used this material satis- 
factorily in his classes. 


Max Niemeyer Verlag. Halle, (Saale) Germany 


Types or Men. Eduard Spranger. Translated from 
the German by Paul J. W. Pigors. pp. xii+402. 
$4.00. 


This book attempts to carry out a new method of differ- 
entiating human types, especially types of the soul. 
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Cathode rays were first studied as they were produced 
inside glass tubes made by the English scientist, Sir Wil- 
liam Crookes. Then, in 1894, a German, Professor P. 
Lenard, first succeeded in getting them in feeble quan- 
tities in the air. Dr. Coolidge, in 1926, invented a tube 
in which they were obtained in large quantities in the 
open air. 

The rays consist of speeding electrons, the ‘‘atoms’’ of 
an electric current, and of which the atoms of matter are 
supposed to be built. In the Coolidge cathode ray tube 
they are produced: by a glowing electric light filament, 
and given their great velocity by the application of 
an electric potential of several hundred thousand volts. 
This is sufficient to drive them through a thin nickel 
window at the end of the tube, where they cause the air 
to glow, as well as other curious effects. 

Dr. Slack’s improved tube dispenses with the nickel 
window and uses a bubble of glass, but so strong is it 
that the pressure of the air on the outside is not suffi- 
cient to break it, and destroy the essential vacuum within. 
Some of these windows are only one five thousandth of 
an inch thick and an inch in diameter. 

They are made by drawing in a bubble of molten glass 
on the end of the glass tube, and then allowing it to 
freeze. Thus it automatically assumes the shape so that 
the air pressure afterwards is the same as that during 
its formation, and it will stand surprisingly high pres- 
sures. The glass is so thin that the electrons, or ca- 
thode rays, can sneak through the spaces between the 
glass atoms, even though these spaces are not large 
enough for the air atoms to squeeze through in the other 
direction. 


SOUTH SEA FIELDS OF PUMICE 


Vast fields of pumice and voleanic ash, floating on the 
surface of the south Pacific Ocean between the Fiji and 
Tonga groups of islands, are the first indication of a 
new submarine volcano. Perhaps it may finally lead to 
the formation of a new island, for Falcon Island, 120 
miles to the southeast, appeared about a year ago, formed 
from similar volcanic material. 

The announcement of the floating pumice was made to 
Science Service by Dr. Andrew Thomson, director of the 
Apia Qbservatory. A British ship, H.M.S. Carisso, 
was the first to report it. It was first observed on the 
evening of October 3, about 240 miles east of Suva, Fiji. 
During that night patches each several miles in extent 
were passed, the last one sighted about 70 miles south- 
west of the first. On October 7 another ship, 
H.M.8. Veronica, sighted some more floating pumice 
about 30 miles west of this, about a mile in diameter. 
A sounding was made, but with the line let out for 1,200 
feet no bottom was found. The next day, farther east, 
they encountered the largest field of all, about a half 
mile broad, and extending for many miles in a north and 
south direction. 

‘*The position of the submarine voleano which has 
thrown out the immense quantity of material reported 
can not be located with the information now available. 
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The surface drift of the ocean in this area is from the 
northeast and east so that the probability is that the vol- 
eano is eastward but not far from where the pumice was 
first seen at 17 degrees 25 minutes South Latitude, 176 de- 
grees 09 minutes West Longitude. 

‘*The ocean floor between the Tongan and Fiji islands 
is fairly level to the west of longitude 173 with an aver- 
age depth of 1,500 to 2,000 fathoms. It is an area of 
great seismic activity for no less than ten violent earth- 
quakes have occurred in 74% years (1913-1920) at two 
principal centers. 

‘*The pumice fields lie about 75 miles south of one of 
these epicenters. 

‘*A large earthquake took place on September 6, at 
8:50 A. M. Greenwich time and the locality, about 10° 
miles southwest of Samoa, is known to have yielded 
pumice on at least one previous occasion within the rec- 
ords of this observatory. It seems probable that if the 
present field had come from this epicenter at the begin- 
ning of September, it would have been observed be- 


fore now.’’ 


ITEMS 


THE bark of a California Big Tree is, on large speci- 
mens, as much as three feet thick and is almost as re- 
sistant to fire as asbestos. A sample of the bark twelve 
inches square was placed in a lumber mill furnace, sur- 
rounded with dry pine and fir wood and burned for eight 
hours. When taken from the furnace the Big Tree bark 
was merely charred on the outside. This resistance to 
fire is one reason for the longevity of the California Big 
Tree, which is known to attain an age of four thousand 
years and may reach six thousand or more. A mature 
specimen, twenty feet or more in diameter, sustained 
scores of forest fires in the days before the national 
parks and forests were protected. Other conifers of the 
western mountains, notably the sugar pine, yellow pine. 
red and white fir, also possess thick fire-resisting bark, 
but the Sequota gigantea is the Shadrach, Meshach and 
Abednego of the forest world. 


ULTRA-VIOLET light is now proving a boon to the stock- 
farmer. Besides maintaining cows, race-horses, etc., in 
good health during the sunless months of winter, it is 
improving their condition so that they bring a higher 
price in the market, according to the results reported by 
V. M. Weall, of Surrey, England, who experimented with 
pigs. Twelve pigs were given treatment with ultra- 
violet light for three minutes daily when they were 10 
to 12 weeks old, the time of treatment being gradually 
increased to 20 minutes. This was maintained until the 
animals were sold at the age of 20 weeks. Twelve simi- 
lar pigs were kept as controls without light treatment. 
All 24 were sold on the same day and in every case the 
irradiated pigs sold for a far higher price than the 
untreated animals. Economically the experiment was 


highly successful because the extra money obtained for 
each pig was 14 times the cost of the operation of the 
quartz lamps which were used for the irradiation. 
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Marine Biological Laboratory 
Woods Hole, Mass. 


SUPPLY Biological Supplies 


DEPARTMENT 
For the classroom, museum or col- 
lector. 
Look for the sign of the Limulus. 
As the Limulus represents the test 
of time, we feel from the business 
growth that our supplies have also 
. Stood the test of years. 


Send for Catalogue 


Ne. I. Zoological and Embryolog- 
ical material. Life Histeries and 
Habitat Groups. 

Ne. Il. Botanical material. 

No. Ill. Micrescepic Slides. 


Address all correspondence regard- 
ing material and catalogue te: 
Supply Department 


GEO. M. GRAY, Curator, 
Woods Hole, Mass. 


ry-Speed Mixe 


Clamp to any tank, operate from © 
light circuit, mix all kinds of liquids. 


Open the Entire 
Year 


Also used for even temperature 
All Sizes baths. Thousands in use. q 
from Write for circular. 
1/10H.P. ALSOP ENGINEERING CO. bd 
$37.50 up 47 W. G8rd St., New York 


“FIALA BAGS Used 42° Below Zero” 


“No fire; 2-man‘tent, in Newfound- 
land— all - filled bage were thrown 
awa 
Scientifically correct, warm, sani- 
tary; can be washed, sunned and 
dried. Best for outdoor sleeping, 
tour and camp. 
SPECIAL “LLAMA” Sleeping Bag, 
with cover weighs 5 libs. 12 ozs.; *$35 
rolled bulk 17° x7." Price . 
Mirakel 7 Power Prism High- $35 
grade Binoculars; weigh only 6 ozs... 
Hygrometer; for Home Health ...... $3.50 


Hensoldt New “Dialyt’”—6 x 30 ........ $58 
Zeiss Wide 8x 30 “Deltrentis” ........ $66 
Write Sportsman’s Compass .........-.-.--. $3.50 
for Mahogany Wall Barometer .......... $5 
Prismiris Pocket Binocular—6X Gen- $16 
Free wine prigins 32 OBB. 
Catalog Xmas presents for Sportsmen 
“Ar ANTHONY FIALA, 25 Wares Se., Y. City 


By means of sliding-contacts the resistance value of 


JAGABI RHEOSTATS 


ean be varied from zero to full rating in exceedingly 
small gteps. 

They are eminently suited for, and are largely used 
in ucational, Research and Industrial Laboratories. 


Write for Uustrated Bulletin 1140-8 


JAMES G. BIDDLE, 
1211-13 ARCH STREET 


NATURAL HISTORY 
SPECIMENS AND MODELS 


We have been getting together specimens 
for over fifty years, so are in an exceptional 
position to supply material for the follow- 
ing sciences : 

Mineralogy, Geology, Paleontology, 
Conchology, Ornithology, Zoology, 
and Entomology 


Some of our recent circulars are 


Mineral and Rock Collections 

Krantz Crystal Models 

Relief Maps 

Interesting Fossils 

Microscope Slides of Parasites 

Skeletons and Dissections of Typical 
Animals 

Biological Material for Dissection 

Life Histories of Insects of Economic 
Importance 

Insect Collections 

Collection for Teaching Zoology 

Microscope Slides 

Entomological Supplies 


WARD’S NATURAL SCIENCE 


ESTABLISHMENT 
84-102 College Ave. Rochester, N. Y. 


THE SCIENTIFIC MONTHLY 


An illustrated magazine, devoted to the dif- 
fusion of science. 


Annual Subscription, $5.00. 
Single number, 50 cents. 


THE AMERICAN NATURALIST 


A bi-monthly journal, devoted to the bio- 
logical sciences. 


Annual Subscription, $5.00. 
Single numbers, $1.00. 


SCHOOL AND SOCIETY 


A weekly journal covering the field of edu- 
cation in relation to the problems of Ameri- 
can democracy. 


$5.00 a Year 


15 Cents a Copy 


THE SCIENCE PRESS 
Grand Central Terminal, New York City 
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SCIENCE NEWS 
Science Service, Washington, D. C. 


SUGAR FROM WOOD WASTE 

CARBOHYDRATES, taken direetly or indirectly, whether 
by human beings or animals, are essential for nutrition. 
They represent a concentrated product of the energy of 
the sun. After undergoing certain changes they serve 
as fuel to produce the various kifids of energy which sus- 
tain life. In plant-life nature produces carbohydrates in 
different forms, some of them being directly serviceable 
for digestion on the part of most animals, others fit for 
use only by innumerable sorts of so-called lower organ- 
isms, especially by microbes. 

The various carbohydrates differ only very little among 
themselves as regards their elementary composition, but 
these small differences divide them into two classes by 
reason of their vastly different mercantile value. 

Agriculture, by gradual development in the course of 
thousands of years, has produced in very large quanti- 
ties a rather small number of species containing carbo- 
hydrates in such form as makes them available for use 
as food for human beings or for cattle. Nature produces 
still larger quantities of carbohydrates which are di- 
gestible as such only in small part in the stomachs of 
men and beasts. Their main representative is the wood- 
pulp which is contained to a very large percentage in the 
waste products of agriculture, especially in wood. Im- 
mense quantities of such waste products are at disposal, 
in this country especially in form of corn-stalks. A con- 
siderable part of such waste wood, as we know, is not 
used in an economical way. In producing lumber, at 
least 40 per cent. of the wood falls off as waste, being 
used either not at all or at best as fuel. Burning up 
wood means destruction of cellulose, that inner chemical 
substance of wood, so valuable commercially. 

The present enormous request for print paper steadily 
diminishes our stock of wood in the present, while seri- 
ously endangering our future supply. A possibility of 
turning the forest waste into human nutriment or fodder 
for cattle might considerably influence agricultural and 
forest polieies in vast territories of the world. 

In the course of such reflections the question arises 
whether it might not be possible for chemistry slightly to 
alter the cellulose molecule so as to bring it into such 
form that it may act in the stomach just like digestible 
carbohydrates of starch or of sugar. This can indeed 
be accomplished by merely adding one molecule of water 
to one molecule of cellulose—a simple chemical reaction 
which has been known for more than a century. Never- 
theless, well-known insignificant chemical reactions, easily 
produced in the laboratory, sometimes involve enormous 
difficulties when it comes to putting them to test on a 
technieal seale and at the same time on an economic 
basis, 

A number of processes to realize chemically the reac- 
tions of hydrolyzing wood-pulp have been developed in 
the course of time, the first practical application having 


been earried through many years ago, in this country, 
near Chicago. The aim of all these processes has been 
to transform wood-pulp into a fermentable product, to be 
used in the manufacture of alcohol. All these methods 
have failed economically until now, because they have not 
yielded enough fermentable stuff. 

While the production of alcohol has been the ultimate 
goal of processes of hydrolyzing wood-pulp at high tem- 
perature, the transformation of wood-pulp into food- 
stuffs has become the aim of a new technical method de- 
veloped during the last twelve years under my supervision. 

In Germany, some fifteen years ago, Willstaetter found 
by the action of highly concentrated hydrochloric acid 
that wood-pulp could be almost quantitatively trans- 
formed into soluble carbohydrates and finally into glu- 
cose. On the basis of these laboratory results, we worked 
out my process allowing a yield from every hundred 
parts of any dry wood about 75 parts of crude food- 
stuffs, containing 80 per cent. of pure carbohydrates. 
That means 60 per cent. of pure carbohydrates is ob- 
tained from the dry wood. This product proved to be of 
high nutritive value and equal to any other food- 
stuff of like starch concentration and particularly 
adaptable to the raising of pigs. Successful experiments 
have been made to transform the primary product, glu- 
cose, for nourishing human beings. We have succeeded 
in evelving a simple cleansing process for this purpose 
and have produced pure glucose. 

Considerable difficulties had to be overcome during the 
twelve years of development of the technical methods and 
apparatus. The most difficult problem has been the 
separation and recovery of the highly concentrated hydro- 
chloric acid, while no less serious and hard work on the 
part of a rather large staff of chemists, engineers and 
workmen had to be done to find the most practicable way 
of handling the wood, preventing leakages of hydrochloric 
acid vapors, constructing acid-proof vessels and attend- 
ing to many other details. Rather large amounts of 
eapital had to be invested before an initial technical 
plant could be operated without difficulties. 

In Germany, which is not producing sufficient agri- 
cultural carbohydrates for cattle food and which has a 
rather large supply of waste wood, this new industry may 
become an important factor in its economics. But it 
may also prove useful to the United States where the 
problem of disposing of the waste material in the corn- 
fields, for imstance, begins to be a serious question on 
account of the increasingly destructive activity of the 
corn-borer. 

Obviously, the particular technical problems in every 
country have to be studied separately and there is no 
denying the fact that it takes perseverance, faith and a 
good deal of optimism, not to speak of time, for pre- 
paring and developing a new industry of that kind. 
—Friedrich Bergius. 
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NEW SCIENTIFIC BOOKS 


The Stanford University Press, Stanford University, 
California 


ANALYTICAL PRINCIPLES OF THE PRODUCTION OF OIL, 
Gas, AND WATER FROM WELLS. Stanley C. 
Herold. pp. xviii+ 659. $7.50. 

The theory here expounded shows how may be solved 
the problems of mutual interference of wells, spacing of 
wells, recovery of oil and gas, drainage of a pool by a well 
or a group of wells, and other important problems that 
confront the industry and the government. 


D. Appleton and Company, New York 


THE PSYCHOLOGY OF THE ADOLESCENT. Leta 8. Holling- 
worth. pp. xii+227. $2.50. 

A statement of what is known of the adolescent mind, in 
which emphasis is placed not on psychopathic “ cases,” but 
on the problems, attitudes and conditions common to all 
normal boys and girls in their approach to manhood and 
womanhood. 


The Macmillan Company, New York 


THe Exxectric Worp. Paul Schubert. pp. vi+311. 
$2.50. 

A narrative of the rise of radio from the discovery of 
Hertzian waves and the first practical use of them by Mar- 
coni, in 1900, to its present-day position of eminence. It is 
expected that this book will be of interest both to persons 
actively concerned with radio work and to the ordinary 
layman who owns a radio set. 


International Publishers, New York 


LECTURES ON CONDITIONED RELEXES. Ivan P. Pavlov. 
Translated from the Russian by W. Horsley 
Gannt. 414 pp. 9 figures. $6.50. 


A transiation of Professor Pavlov’s book presenting his 
theories concerning human behavior and the nature of 
thinking, including neurasthenia, hysteria, insanity and 
temperament. An account of the life and work of the 
author is also included. 


D. Van Nostrand and Company, Incorporated, 
New York 


Tue Law or CHEMICAL Patents. Edward Thomas. 
pp. xiii+ 420. $6.00. 
This book defines the law relating to chemical patents, 


shows what is and what is not patentable, and tells both 
chemist and attorney how to realize on chemical inventions. 


LIFE OF INLAND WATERS 


AN ELEMENTARY TEXT-BOOK 
OF FRESH-WATER BIOLOGY 


By James G. Needham, Prof. of Limnology 


and Entomology, Cornell University. (Co- 
author, John T. Loyd, Ph.D.) 
1928 Revised Edition. $3.00 


GUIDE TO THE STUDY OF FRESH- 
WATER BIOLOGY—Needham. 

An indispensable collection of illustrations, 

keys, and tables. $1.00 


GENERAL BIOLOGY—Needham. 


A comprehensive study of the principles of 
biology. A text-book fully illustrated, $2.50. 


THE NATURAL HISTORY OF THE 
FARM—Needham. 

An analysis of the sources of agriculture. 

Fully illustrated. $1.50 


THE AMERICAN VIEWPOINT SOCIETY 


Incorporated 


17 Astor Place New York City 


THE MICROSCOPE 


By SIMON H. GAGE, of Cornell University 


Revised, Dark-field Edition (1927) now Available. 
The Old and the New in Microscopy, with a special chapter 
on Dark-Field Methods and their Application, 
Postpaid, $3.50 


COMSTOCK PUBLISHING CO., ITHACA, N. Y. 


The Four Seas Company, Boston 


An Eprrome or SwWepDENBORG’s Scrence. Frank W. 
Very. In two volumes. Volume I, 640 pp. Vol- 
ume II, 395 pp. $12.00 complete. 

The resuits of an exhaustive research, presenting in 
accessible form a discussion of the thought and theories of 
Swedenborg together with their effect upon present knowl- 
edge of the universe. 


J. W. Boissevain & Company, Haarlem, Holland 


THe Acip Bacteria. C. B. Van Niel. pp. 
viii+187. 4 plates. $3.00. 


Discusses the development of views concerning the nature 
of propionic acid fermentation, the production of propivunic 
acid as a metabolic process of microorganisms, private in- 
vestigations, the bacteria and other phases of the subject. 


Verlag von Gebrtider Borntraeger, Leipzig, Germany 


PROCEEDINGS OF THE FirrH INTERNATIONAL CONGRESS 
ror HEREDITY, BERLIN, 1927. Edited by Hans 
Nachtsheim, secretary. Two volumes. 1647 pp. 
474 illustrations. $24.00. 

These proceedings of the Fifth International Congress on 
Heredity embracing two large volumes form at the same 
time supplementary volumes I and II of the “ Zeitschrift 
fiir Induktive Abstammungs- und Vererbungslehre.” The 
majority of the papers submitted are printed in German, 
but ethers are printed in English and in French, 
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RADIOVISION 

THE amateur radiovision enthusiast will soon have at 
least twenty-one stations broadcasting such programs, 
located all the way from Lexington, Mass., to Los Angeles, 
Calif. These are operated by eleven different broad- 
casters. Nine are now broadcasting, while two have their 
stations under construction. Several others have applied 
to the Federal Radio Commission for authority to enter 
this field, but so far have neither been granted a license 
to operate nor a construction permit. 

Included in this number are three of the chief manu- 
facturing firms. The Radio Corporation of America, in 
New York City, has three bands of 100 kilocycles width 
each. One is now in use, while the other two are under 
construction. The General Electric Company, at Sche- 
nectady, N. Y., is regularly broadcasting on three dif- 
ferent frequencies, including 790 kilocycles, that of the 
WGY broadcast station. These are all on 10-kilocycle 
widths. The Westinghouse Electric and Manufacturing 
Co., of Pittsburgh, Pa., has been assigned two bands of 
100 kiloeyeles width, at wave-lengths of 63 and 150 
meters. The former is now in use, but on an irregular 
experimental schedule. 

Though the Federal Radio Commission has recently 
issued a new order regulating radiovision broadcasting, 
this does not affect the present situation very greatly. 
One of the chief points is that it may be done freely, 
though with the necessary approval by the commission, 
on frequencies above 1,500 kilocycles, or wave-lengths be- 
low 200 meters, the lower limit of the broadeast band. 
Radiovision broadcasting on frequencies between 550 and 
1,500 kiloeyeles, the present band of the broadcast sta- 
tions, will be permitted, with certain limitations. One is 
that no band wider than 10 kilocycles may be used for 
the purpose. Another is that it shall not be done more 
than one hour each day, and that it shall not be done be- 
tween 6:00 and 11:00 P. M., in order not to interfere 
with broadcast listeners. 

All the present radiovision broadcasters are now using 
the shorter wave-lengths, except the broadcasting stations 
WGY, WRNY, WCFL and WIBO. None has bands 
wider than 10 kilocyeles, as that is the width of all sound 
broadeasting bands. Of these stations, only WRNY has 
been broadeasting radiovision in the evening hours, so 
that appears to be the only station even slightly affected. 
However, the radio commission has announced that there 
will be further reallocations of the radiovision bands. It 
is believed that this action will be to limit all broad- 
casters to a very few bands, of 100 kilocycles each, and 
let them divide the time. In view of the limited power 
of most of these stations, and the fact that none broad- 
casts more than a short time daily, the necessary time 
division should be worked out to the satisfaction of all. 

The Radio Manufacturers’ Association recently adopted 
as standard the 48-line, 15-picture-per-second method, 
with the seanning across the frame from left to right and 
top to bottom, as one reads the pages of a book in En- 
glish. Though some of the broadcasters have not yet 
adopted this standard, four are now using it and prob- 
ably more will follow. Some of the stations are using 


SCIENCE—SUPPLEMENT 


fewer lines, or fewer pictures per second. This is done 
in an effort to get more varieties of light and shade in 
the limited bands now assigned. With the 100 kilocyele 
band that will be used in the future, ten times the width 
used by many present broadcasters, it will be possible to 
send considerable detail with the 48 lines and fifteen pic- 
tures a second. 

Even the highest pitched sounds ordinarily heard are 
below 5,000 vibrations a second, and so may be sent satis- 
factorily in the present broadcast band. With radio- 
vision, however, the number of vibrations required per 
second may be many times as great. Hence it requires 
a wider band. If the number of vibrations is cut by 
limiting the number of lines to the picture there is loss 
of detail, or if the number of pictures per second is 
lower, there is an objectionable flicker. 


THE ERUPTION OF ETNA 

AN eruption of Mount Etna, in Sicily, such as the 
one which broke out a few days ago and is still in prog- 
ress, is more spectacular than dangerous, says Dr. Henry 
S. Washington, of the Carnegie Institution, the eminent 
American voleanologist. Dr. Washington has spent much 
time on the slopes of the voleanoes of the Mediterranean 
region, and knows Vesuvius and Etna with especial in- 
timacy. 

‘*Etna’s eruptions have always consisted almost en- 
tirely of relatively quiet flows of lava,’’ he stated in an 
interview to Science Service. ‘‘The violent steam ex- 
plosions that characterized the eruption of Vesuvius 
when ancient Pompeii was destroyed, and in modern times 
made Pelee’s outburst so terrible to the inhabitants of 
Martinique, are quite foreign to the Etna type of vol- 
eano. The clouds of ‘‘smoke’’ rising from Etna at 
present are merely incidental; they look ominous but con- 
tain no real menace. 

‘*Lava flows, such as the present one, are frequent 
occurrences on Etna. They come every few years, and 
the inhabitants are used to them. They get out of the 
way until they stop, and it is very seldom that anybody 
is killed.’’ 

The non-explosive character of the Etna eruptions, Dr. 
Washington explained, is due to the chemical nature of 
the lavas. Etna lavas are mostly basaltic rocks. These, 
when melted, become a relatively thin and easy-flowing 
liquid, which permits steam and gas to bubble through 
and eseape. The acidic lavas of the more explosive vol- 
canoes, on the other hand, are thick and viscous, and 
hold steam more stubbornly, until enough force is piled 
up to cause a violent blow-off. 

Whether the present outbreak of Etna will develop into 
a major eruption it is too early to tell. The two greatest 
lava flows of the Sicilian voleano in modern times took 
place in 1536 and 1852, according to Dr. Karl Sapper, 
leading German student of voleanoes. Old records tell of 
eruptions as early as 475 B. C. 

Because Etna is the greatest voleano in the Mediter- 
ranean region, it was regarded by the people of classical 
antiquity as the chimney of Vulcan’s forge, where the 
thunderbolts of Jupiter were hammered out. The name 
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“POINTOLITE” LAMPS 


NE of the most important applications of the “Pointolite” Lamp is in connection with photo- 

micrographic outfits where it is used as a light source. For this service the “Pointolite” 

is peculiarly well adapted because it gives an intensely brilliant and remarkably white light from 

a very small source. Also the light is perfectly steady—giving an evenly distributed field of 
illumination—and, after starting, it requires no attention whatever. 


The 100 c. p. “ Pointolite” Lamp is mostly used for this work; and while it is not as bright 
as a carbon arc and therefore may require a slightly longer exposure of the negative, it usually 
proves faster in the long run because it requires no adjusting and gives no trouble. Such is the 
experience of many who use it. 


“Pointolite” Lamps are used also with microscopes, reflecting galvanometers, oscillographs 
and optical instruments,—as well as for special photographic and projection work. In fact, 
they are useful wherever a highly concentrated, steady source of white light is needed. 


For D. C. cireuits “ Pointolite’” Lamps of 30, 100, 500, and 1000 candle power are available 
while for alternating current we have a 150 c. p. lamp. Special Control Boxes for starting and 
operating the lamps are available for each of the above sizes. These include a socket for the 
lamp, switching mechanism, attachment plug, etc., ready for use. The illustration above shows a 
100 c. p. direct current “ Pointolite’” Lamp with stand, adjustable lamp holder and reflector, and 


a Universai Control Box. 
Write for illustrated descriptive Bulletin 1100-8, 


800. 30 c. p. “ Pointolite” Lamp for use with reflecting galvanometer ........ $12.00 
Control Box for 30 c. p. Lamp, for 100, 110, 120, 200, 220 or 240 volts (state 


805. 

810. 100 p. “ Pointelite” Lamp, 3-inch DUID 
815. Universal Control Box for 100 c. p. Lamp, for 100, 110, 120, 220 and 240 volts. 40.00 
820. 500 c. Pp. “ Pointolite ” Lamp, 4-inch bulb oe eee 20.00 
825. Control Box for 500 c. p. Lamp, for 100, 110 and 120 volts .......... ee 
860. 150 c. p. Alternating Current “ Pointolite” Lamp ..... 
865. Universal Control Box for 150 c. p. A. C. Lamp, for 100, 110, 120, 220 and 240 

The above prices are net f. o. b. Philadelphia 
JAMES G. BIDDLE 
SCIENTIFIC INSTRUMENTS 
1211-13 ARCH STREET, PHILADELPHIA 
** POINTOLITE ’* LAMPS SIEMENS & HALSKE PRECISION INSTRUMENTS OSCILLOGRAPHS GALVANOMETERS 
DIRECT READING OHMMETERS ** MEGGER ** TESTING SETS LABORATORY POTENTIOMETERS 


MERCURY CONDENSATION HIGH-VACUUM PUMPS AND OIL-SEALED ROTARY VACUUM PUMPS 
LABORATORY AND WORKSHOP RHEOSTATS SPEED-MEASURING INSTRUMENTS STANDARDS OF RESISTANCE 
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of the lame blacksmith-god thus became the generic title 
for all fire-mountains; all voleanoes belong to Vulcan. 


DISEASE IN INDUSTRY 


NERVOUSNESS or nervous diseases are a frequent cause 
of sickness absence in industry, according to studies made 
by Dr. Millais Culpin, of London Hospital. Apparently 
these conditions have little or no relation to the work or 

working conditions. 

Seven of the first twelve cases on the annual sickness 
records of one large firm showed losses ranging from 94 
to 278 days because of nervous diseases. These latter 
were listed as nervous breakdown, nervous exhaustion, 
dyspepsia and nervous debility, heart and nervous over- 
strain. In this particular firm, the workers are reason- 
ably well paid, working conditions are hygienic and the 
workers are not driven at their work. In firms where the 
conditions are less pleasant and the work is strenuous, 
the absence rate for diseases of this type is lower. 

Dr. Culpin likens this type of nervousness to that 
which appeared as shell-shock during the war. Its basis 
is emotional, not physical, although the physical symptoms 
are very real to the patient. The worker’s liking for his 
work plays a large part in determining the amount of 
absence due to nervous trouble. Among many workers 
examined, those who liked their work had very few ab- 
sences due to their nervousness, even though they showed 
on examination the same kind and degree of nervous dis- 
ease as workers with many absences who disliked their 
work. In the latter type the nervousness became the 
means for emotionally unstable people to escape an un- 
pleasant situation. 

If neryous people were forced to work or starve, many 
would work and be saved from nervous breakdown to 
which they otherwise su¢cumb. Others would starve and 
some might find a speedier end. 


A SEVEN-INCH HUMAN TAIL 


A HUMAN tail of almost record-breaking length has 
just been discovered appended to a baby girl born at 
Knoxville in Tennessee, the state that outlaws evolution. 
This tail was reported to be seven inches long. The 
record is a nine-inch tail on a twelve-year-old boy from 
French Indo-China. 

Only about twenty-five authentic cases of babies born 
with tails are known to science. However, every human 
being, ineluding the late William Jennings Bryan, had a 
tail at an early stage of his life, according to Dr. Adolph 
H. Schultz, associate professor of physical anthropology 
at the Johns Hopkins University and research associate 
of the Carnegie Institution of Washington. Dr. Schultz 
has asked that the unique appendage be sent him for 
study. 

Before birth, when man is in the embryo stage of his 
life, he has a tail one-sixth the length of his body. Gen- 
erally this tail disappears before birth, though the rudi- 
ments of the vertebrae in it may be found in man’s spinal 
column, where they are known as the small bones of the 
coceyx at the end of the spine. Occasionally the tail 
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persists and appears externally, as in the case of this 
new daughter of the Fundamentalist state. 

Man’s evolutionary relatives, the higher apes, have even 
less of a tail than man himself, Dr. Schultz said. In the 
orangoutan the embryonic tail disappears more com- 
pletely, leaving only two or three rudimentary tail verte- 
brae. In man there are four or five of these and some- 
times six at the base of the spine. 

When the tail persists externally, it has no bones, but 
is made up of nerves, blood-vessels and muscles, In man 
and apes it is evidence of evolution from a tailed 


ancestor. 


ITEMS 

CLEANLINESS is the exception and not the rule in dairy 
establishments, Milton E. Parker said at the meeting of 
the American Public Health Association. Ordinary meth- 
ods of cleaning leaves a film of oil and sometimes a rough 
deposit, known as milk-stone, on tanks, pipelines pas- 
teurizers and other equipment. This occurs even when 
the washing compound used has the power of killing 
germs. However, killing germs is not enough, for if 
traces of milk are left on the equipment, there is a 
chance for more germs to breed and get into the next 
batch of milk. Failure to clean thoroughly is the fault 
of the washing compounds in general use. Mr. Parker 
reported the results of experiments made with several 
alkali compounds and recommended crystalline tri-sodium 
phosphate as the most satisfactory for really cleaning 
dairy equipment. However, this alkali should not be 
mixed with carbonate or bicarbonate. 


WHEN colds ‘‘run in the family’’ it is no sign that 
the family is constitutionally subject to colds. It may 
be that some member of the family is acting as a car- 
rier, just as some people are typhoid carriers, suggests 
Dr. P. Watson-Williams in a report to The Practitioner 
of observations made on ninety consecutive patients. 
Sometimes one child is known for starting colds among 
his brothers and sisters. This same child may become 
immune to colds himself but still harbor cold germs and 
be able to pass them on to others. If he grows up and 
has a family, he may still be starting colds in the fam- 
ily, although they are no longer traced to him. The 
reason for this may be an unsuspected infection of his 
nasal sinuses, the honey-comb structures back of the nosé 
and eyes. This same infection may be the reason for 
some children growing a second set of adenoids, when the 
first ones have been removed with the tonsils. 


EVENTUAL propulsion of aircraft by motors operating 
on heavy oil fuel and self-igniting, on the Diesel prin- 
ciple, is forecast by experiments made by the Junkers 
aircraft concern. Experimental engines radically dif- 
ferent from the ordinary powerplants of airplanes are 
understood to be under test and to have actually flown, 
The Junkers firm pioneered in all-metal aircraft and 
their airplanes to-day are different in appearance from 


the common type. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


CHEMISTRY ALTERS INTERNATIONAL 
RELATIONS! 


By Dr. Epwin E. SLosson 


Director, Science Service 


WueEN I speak of: the new field of chemical industry 
as the synthetic kingdom I have in mind something more 
than the mere fact that it consists in making new com- 
binations of the chemical elements. It also makes new 
combinations of industries and brings together different 
countries as well as chemical elements. As the synthetic 
kingdom overrides the traditional dividing lines between 
animal, mineral and vegetable, so also it overrides the 
traditional boundary lines between the nations. It brings 
international competition which naturally results in the 
end in international cooperation. This modern develop- 
ment of chemistry has strong political consequences. It 
promotes national independence and at the same time 
breaks down natural monopoly. 

Twenty years ago it cout be said that Chile had a 
natural monopoly of the world supply of nitrates, but 
that monopoly has been broken in two ways: by the 
utilization of the nitrogen from coal through the preser- 
vation of its by-products, and by the utilization of the 
nitrogen of the air through fixation. An impartial 
providence has endowed every nation with a supply of 
nitrogen exactly proportional to its area. Whether this 
free nitrogen is utilized or not in any particular country 
depends not upon natural resources but the ability of its 
people. Brain-power, like water-power and coal-power, 
is very unevenly distributed among the nations. 

The effect of the synthetic régime in short circuiting 
natural processes and multiplying the resources of raw 
materials has brought industries and countries into unex- 
pected competition. The chemist has upset the geography 
that we learned in school. For when we were children 
the natural products were duly distributed among various 
countries by what was assumed to be the immutable law 
of nature. To impress this upon our youthful minds we 
had pictorial maps showing the sources of the substances 
that were consumed in our daily life: a rubber tree in 
Brazil; an indigo plant in India; a cotton plant in Caro- 
lina; a eamphor shrub in Japan, and a silkworm in 
China. The chemist has ruthlessly uprooted these neat 
emblematic labels. The United States may ship indigo 
to India. If the motion picture magnate finds that 
Japan is charging him too much for the camphor for his 
films he may buy it from Germany where it is made from 
American turpentine. The silkworm of Japan and the 
cotton plant of Carolina are hard pushed by the compe- 
tition of the wood pulp of Sweden. 

The new synthetic kingdom of which the chemist is 
king and founder already overlaps and may ultimately 


1 Address given before the Second International Con- 
ference on Bituminous Coal, Pittsburgh, Pennsylvania. 


embrace the three traditional kingdoms of nature. In the 
present transition state while the new régime is being 
established the attempt to classify products according 
to the old divisions is causing considerable confusion. 
Does a given sample of butter come from a cow or a 
coconut? Does a given sample of sugar come from beet 
or cane? Does a given sample of alcohol come from grain 
or wine? Does a given sample of acetic acid come from 
cider or malt? Does a given sample of rubber come from 
forest or plantation? Does a given sample of musk come 
from seeds of hibiscus or glands of deer? Perhaps 
neither; for, perchance the butter and sugar, the alcohol 
and the vinegar, and the rubber and the perfume may 
have come from coal. Nobody knows but the chemist 
who made it and maybe he won’t tell. Anyhow, it’s 
nobody’s business if the chemist has done his business 
well enough so the product is correct. After a compound 
has come under the domain of the chemist, it has re- 
nounced all allegiance to the kingdom of its natural 
origin. 


THE COMMERCIAL PRODUCTS OF COAL 


Soap fats, edible fatty foods, lubricating oils, gasoline, 
kerosene, light and heavy oils, and anti-knock motor fuel 
of high value are among the commercial products that 
coal has been made to yield through the skill of the chem- 
ists of the German Dye Trust in their research labora- 
tories and immense plants at Leuna, Ludwigshafen and 
Oppau in Germany. 

Seldom does information concerning their new chem- 
ical achievements emerge from the carefully guarded 
walls of this great industry, but before the Second In- 
ternational Conference on Bituminous Coal, Dr. Carl 
Krauch, director of the I. G. Farbenindustrie Aktien- 
gesellschaft, discussed the mechanism of catalysis and 
hydrogenation, the chemical processes that have allowed 
the production of such diverse and valuable materials 
from coal as raw material. 

The synthetic chemical production of basic materials 
from coal is of utmost importance to Germany’s economic 
future. That country is made practically independent 
of parts of the world that have prospered from monopo- 
lies of rich natural resources. But the German research 
has immediate application to American conditions. The 
president of the Standard Oil Company of New Jersey, 
Walter C. Teagle, introduced Dr. Krauch and in his ad- 
dress the German chemist revealed that the dye trust 
processes, controlled in America by the Standard Oil 
Company, can be used effectively in the refining of 
erude oil. 

Refined by the catalytic process, crude Mexican oil, 
containing 5 per cent. of sulphur, produces gasoline with 
only a small amount of this undesirable element. Cataly- 


sis and hydrogenation also allow the refinery to make 
from crude oil the material bringing the highest market 
price. 


Gasoline, kerosene, gas oil, lubricants and other 
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products can be produced in quantities varying with the 
catalysts used. Research applying these new German 
developments to American refinery practice is understood 
to be under way in Baton Rouge, Louisiana. 

At the Leuna chemical plant in Germany, an annual pro- 
duction of 70,000 tons of synthetic gasoline has been 
achieved and by the end of 1929 it will equal 250,000 
tons. The processes used in this and the other synthetic 
productions are combinations of catalytic methods de- 
veloped by the I. G. chemists and the hydrogenation 
methods developed by Dr. Friedrich Bergius, the German 
chemist, whose patents were acquired last year by the 
German Dye Trust. 

The close resemblance that synthetic gasoline and other 
products obtained in the hydrogenation of coal bear to 
their natural counterparts suggests to Dr. Krauch a new 
theory of the origin of crude oil. 

‘*Peat and coal layers, after getting into greater 
depths, combine with hydrogen under pressure, thereby 
being partially converted in liquid hydrocarbons,’’ said 
Dr. Krauch. ‘‘The presence of hydrogen in the interior 
of the earth is deduced from the fact that both rocks 
and voleanie gases contain it. Apart from the generally 
accepted views of its formation, its origin might be at- 
tributable also to the action of water vapors at high 
temperature upon coal.’’ 

The basis of catalysis, the chemical phenomenon that 
causes two substances to react more effectively in the 
presence of another that does not undergo chemical 
change, is believed by Dr. Krauch to be electromagnetic. 
He conceives the molecules and atoms as having two 
poles like a bar magnet. The catalytic agent places 
them under an electric spell and makes them more re- 
ceptive to chemical action. 

Credit was given by Dr. Krauch to American chemists 
for the fundamental theoretical research upon catalysis. 
Discoveries by chemists of this country were often used 
in making the industrial application in Germany. 


LIQUID FUEL 


SertTine the Thames afire is one of the proverbial im- 
possibilities; yet the householders and factory owners 
of the future will be doing exactly that when they light 
up the fluid fuel in their furnaces. 

This, in effect, was the prophecy of A. T. Stuart, con- 
sulting engineer of Toronto, made to the conference. He 
based his look ahead on the ever-increasing use of liquid 
and gas fuels in industrial and domestic power and heat- 
ing plants, and on the increasingly practicable processes 
for converting coal and other solid fuels into fluid forms. 

The essential of making coal into a liquid or gas fuel 
without waste is the adding of hydrogen to its carbon. 
Hydrogen is obtained commercially by breaking up water 
with electricity. ‘‘Hence,’’ said Mr. Stuart, ‘‘it is not 
unlikely that more water than coal will be used as raw 
material and that perhaps half of the energy of future 
fuel will come from the combustion of hydrogen obtained 
originally from water.’’ 

Water yields oxygen as well as hydrogen when it is 
broken up, and the disposal of the surplus of oxygen will 
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present considerable engineering problems. Some oxygen 
can be combined in the fuel-making process, but a great 
deal will be left over. The best disposal of this will be 
to find some place in the process where it can be sep- 
arated out, and dispose of it as a commercial gas. 

Water-power sites and coal mines will not be looked 
upon as rivals when the fluid fuel economy of the future 
has been worked out. The most efficient means for break- 
ing up the water to get its combustible hydrogen is to be 
found in the electricity generated by hydroelectric plants, 
which already have far higher capacity than the market 
justifies. This is because their market at present makes 
use of their maximum production during only a part of 
each day—the so-called ‘‘peak load’’ period. But if the 
power can be used for the generation of hydrogen and 
oxygen from water during the slack periods, the plants 
can be run at full efficiency continuously; and what was 
originally water-power will appear, sometimes at long dis- 
tances, as fuel-power. 


POWER FROM THE SEA 


AN engineer working on an invention that will not be 
any good until a couple of centuries after he is dead, but 
will be urgently needed then—such was the phenomenon 
which was presented by M. Georges Claude. And M. 
Claude was not directly concerned with coal at all, but 
with what the world will do for power after the coal 
is all burned. 

He proposes to harness the potential power involved 
in the difference between surface and bottom tempera- 
tures in the sea. The array of eminent chemists, engi- 
neers, inventors and industrialists who heard his address 
listened with respect, because the speaker’s record was not 
that of a mere visionary. M. Claude invented the first 
successful process for making liquid air and liquefying 
other gases; he pioneered in the field of making ammonia 
out of the atmosphere; he is the inventor of the glowing 
neon lights that shine on our street signs at night. 

The difference between surface and bottom tempera- 
tures in the sea, which M. Claude proposes to turn into 
kinetic energy, is not great. Bottom temperatures hover 
near the freezing point of water; surface temperatures 
are only thirty or forty degrees above them. This is only 
a fraction of the temperature difference utilized in the 
ordinary steam plant, where the degrees are counted by 
hundreds instead of by tens. M. Claude proposes, how- 
ever, to get around this by exhausting the air from his 
boiler. In the vacuum thus created water will boil at 
very low temperatures, provided the vapor thus generated 
is removed fast enough and condensed after being passed 
through a turbine. A working model of such a hydro- 
thermal plant has been built by M. Claude and his asso- 
ciates, which has been successfully demonstrated before 
a number of scientific bodies in both Europe and America. 


LAVA FLOWS AND VINEYARDS 
Now that the eruption of Etna shows signs of sub- 
siding, we may expect the inhabitants of the evacuated 
region to move back to their devastated farms and vine- 
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yards, and to begin the slow reconquest of the land in- 
undated by rivers of stone. 

We need not exclaim in surprise over the Sicilian pea- 
sant’s tenacious determination to stick to his ancestral 
acres, said Dr. Henry 8. Washington, of the Carnegie 
Institution, in an interview with Science Service. He 
goes back into whet looks like a danger zone for the 
same reasons that southern farmers went back to the 
lands flooded by the Mississippi as soon as the waters 
subsided: partly because it is his home and he has 
nowhere else to go, and partly because the land is very 
rich and repays cultivation in spite of occasional violences 
of nature, 

The slopes of volcanoes afford the best vineyard lands 
the world knows. Not only in Italy, where grapes are 
cultivated on the flanks of still active volcanoes, but also 
in the famous grape areas of northern France and south- 
ern Germany, do we find vines on lava soils. The French 
and German vineyard districts are in very ancient vol- 
eanie areas where the earth-fires have long since gone out. 

Lava flows sometimes play very strange tricks. The 
inhabitants of Catania, the largest town in the imme- 
diate vicinity of Etna, still firmly believe that their city 
was saved from the great flow of 1669 by a miracle. 
When the fiery river was sweeping down, they went to 
meet it in a solemn procession, bearing with them their 
most precious religious relic, the veil of St. Veronica. 
The lava turned aside and poured into the sea, and the 
town stood safe. 

At another place, the owner of a villa about to be 
overwhelmed in despair sold the place to a bystander, 
who must have been a born gambler, for a trifling sum. 
No sooner had the bargain been made than the lava 
stream divided into two parts, cutting off a corner of the 
garden but sparing the house. 

During an eruption of one of the Hawaiian voleanoes 
the owner of a sugar mill saved his building by a des- 
perate resource. He had watched the flow, which at that 
place was very thick and viscous, slowly creeping closer 
and closer to his plant, thrusting out blunt, fiery ‘‘toes’’ 
of lava. In a gesture of impotent rage, he dashed a pail 
of water on one of the ‘‘toes,’’ and to his astonishment 
it instantly ‘‘froze.’’ Immediately he set all his Wands 
to work with pails of water, freezing each new ‘*‘toe”’ 
as it formed, and finally built up a protecting dike out 
of the lava front itself, turning the main stream aside 
down a gully. 

Dr. Washington has spent a lifetime studying voleanoes 
in all parts of the world, but he has made the Mediter- 
ranean region, and especially Italy, his particular field. 
In recognition of his work he has been decorated by King 
Victor Emmanuel with the Order of the Crown of Italy. 


ITEMS 
INsEcts that combine certain characteristics of both 
sexes have been produced by Professor James W. Mavor, 
of Union College, Schenectady, N. Y. Professor Mavor 
exposed fruitflies to the action of X-rays, and among the 
other evolutionary changes appearing in their offspring 
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were these strange ‘‘sex intergrades.’’ He was one of 
the first biologists to obtain genetic changes in living 
organisms by treating their germ cells with X-rays. 
These are brought about, he says, by shifting the posi- 
tions of the chromosomes, which are the specialized bits 
of protoplasm believed to be the bearers of hereditary 
characters. He expresses some doubt as to whether it 
is possible to produce changes by dislodging or rearrang- 
ing individual ‘‘ genes,’’ or hereditary units, without also 
affecting the whole chromosomes. The idea of delicate 
control over the course of evolution is not accepted by 
Dr. Mavor. He believes that the X-rays hit the germ 
cells too indiscriminately. ‘‘There is no question of 
X-rays controlling the processes of heredity any more 
than a train-wrecker controls transportation. ’’ 


SCARLET FEVER is at the top of the list of communi- 
cable diseases reported to the U. 8. Public Health Service 
this week. Telegraphic reports for the week ending No- 
vember 10 from all but four states show that there are 
2,841 cases of this disease in the country, an increase of 
nearly 700 cases over last week. Diphtheria, influenza 
and measles follow in the order given, with 2,181, 1,442 
and 1,373 cases, respectively. Infantile paralysis, which 
threatened to become epidemic a few weeks ago, is now 
at a safe low level. Only 98 cases were reported. The 
rise in scarlet fever, diphtheria and influenza is about 
what is expected at this season of the year. 


A TRITON, one of the lower vertebrates related to frogs 
and salamanders, has been induced to grow a new foot 
on an unmutilated leg already provided with a foot. At 
a recent meeting of the Russian Academy of Sciences, 
Dr. N. N. Nassenow described his experiments. It is 
nothing new for a triton to grow a new foot, or even a 
whole new leg. Tritons seem to be able to regenerate 
very considerable parts of their anatomy, even including 
such complex organs as eyes. But hitherto they have 
done so only when through accident or surgical operation 
something was cut or bitten away. In Dr. Nassenow’s 
experiment no cutting took place. He merely put a ban- 
dage around the creature’s leg, tight enough to put pres- 
sure on the tissues but not tight enough to injure them ~ 
severely. Some time thereafter, a swelling was noted on 
the triton’s leg, which subsequently grew out into a nor- 
mally formed foot, alongside the one already normally 
present. 


THE new British Embassy being constructed at Wash- 
ington, D. C., will contain a new heating system which 
eliminates all radiators. The rooms are heated by small 


- hot water pipes buried in the walls, ceilings and floors. 


The system is in use in England but never before has 
been installed in an entire building in this country. In 
some of the rooms the entire walls and ceilings will be 
heated by the pipes, and in others the floors will be 
warmed. This system was finally decided upon by the 
British officials in order to do away with all visible 
radiators and other heating devices. 
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cA Scientific and Educational Book Service 


THE SCIENCE PRESS DISTRIBUTING COMPANY is prepared to supply any book or any 
journal published in any country at as low a cost as it can be obtained. This agency has been 
established especially for the convenience of men and women working in science and education and for 
institutional libraries, to whom it offers unexcelled service. Orders for publications of general character, 


however, will also be filled. 


SOME FOREIGN MATHEMATICAL AND PHYSICAL BOOKS RECENTLY 
PUBLISHED 


' Einfiihrung in Wesen und Wert der Mathematik. 


Illustrated. Paper 


Gustav JUNGE. 92 pp. 


bound. $0.75. 


Die Grundlagenkrisis der griechischen Mathe- 
matik. HeLMuUT Hasse and HEINRICH SCHOLZ. 
72 pp. Paper bound. $0.90. 


Gesammelte Werke. FRANZ NEUMANN. Volume 
I. 428 pp. 136 illustrations. Paper bound. 
$12.00. 


Vorlesungen itiber Algebra. Lupwic BIEBERBACH. 
Unter Benutzg. d. 3. Aufl. d. gleichman. Werkes 
von G. Bauer in 4. verm. Aufi. dargestellt. 334 
pp. 16 illustrations. $4.80. 


Drei Abhandlungen iiber die Auflésung der 
Gleichungen. 1738, 1764, 1790. LronHarp EULER. 
Translated and edited by Samson Breuer. 94 
pp. $1.30. 


Lecons sur l’Intégration. Lepeseur. Second 


edition. 342 pp. Paper bound. $3.00. 


Angewandte Differential- und Integralrechnung. 
Eine Einf. in d. Grundgedanken neuzeitl. Mathe- 
matik mit bes Beriicks. technischyphysikal. An- 
wendungen. ALFRED HARNACK. 265 pp. 76 
figures. $2.40. 


Differential- und Integralrechnung. 
BIEBERBACH. Volume _ II. Integralrechnung. 
Third edition. 150 pp. 25 figures. Paper bound. 
$1.40. 


Elemente der Theorie der linearen Integral- 
gleichungen. GIULIO VIVANTI. Translated by 
FRIEDRICH SCHWANK. $4.24. 


Methoden der praktischen Analysis. FRIEDRICH 
ADOLF WILLERS. 344 pp. 132 figures. $5.16. 


Die Determinanten nebst Anwendung auf die 
Léosung algebraischer und analytisch-geome- 
trischer Aufgaben. Elementar behandelt. Ninth 
edition. 95 pp. Paper bound. 
$1.15. 


Elliptische Funktionen, R. Kénig and M. 
Krarrt. 263 pp. $3.48. 


Lehrbuch der Funktionentheorie. W. F. Oscoop. 
Volume I. Fifth edition. 818 pp. 174 figures, 
$10.56. 


Gruppentheorie und Quantenmechanik. HER- 
MANN WEYL. 288 pp. $5.28. 


Dimensionstheorie. KARL MENGER. 
$5.76. 


Liniengeometrie mit Anwendungen. KoNnrAD 
ZINDLER. Volume I. 380 pp. 87 figures. $4.50. 


320 pp. 


Lecons sur la géometrie des espaces de Riemann. 
E. CarTan. Fase. 2. 274 pp. Paper bound. 
$3.00. 


Zeichnerische Geometrie. H. E. TIMERDING. 
419 pp. 244 figures. $6.24. 


Einfiihrung in die Kartenlehre. Lupwig BALSER. 
60 pp. 40 figures. Paper bound. $0.30. 


Wahrscheinlichkeit, Statistik und Wahrheit. 
RICHARD VON Mises. 189 pp. Paper bound. 
$2.31. 


Lustiges und Merkwiirdiges von Zahlen und 
Formen. Allerlei Unterhaltungsmathematik. 
WaLTHER LEITZMANN. Third edition. 308 pp. 
203 figures. 20 plates. $2.28. 


Geschiitz und Schuss. Eine Einf. in d. Geschiitz- 
mechanik u. Ballistik. 359 pp. 154 illustrations. 
$6.96. 


Lehrbuch der Physik. Mitier and 
Eleventh edition. Edited by Evucken, LUMMERT 
and WAETZMANN. In 5 volumes. Volume V: 
Physik der Erde und des Kosmos (einschl. Rela- 
tivitatstheorie). Part I: Physik der Erde. Edited 
by ALFRED WerGENER. 840 pp. 341 figures. 7 
plates. $12.72. 


Physik der Gliihelektroden. W. Scnorrxy and 
H. Rorne. 55 illustrations. Herstellung der 
Gliihelektroden. H. Simon. 36. illustrations. 
Technische Elektronenréhren und ihre Ver- 
wendung. H. Rorne. 492 pp. 88 illustrations. 
(Handbuch Experimentalphysik. Volume 
XIII, 2.) $11.04. 


Wellenoptik und Polarisation. Kurt Fre.ix Bort- 
LINGER, Rupotr LADENBURG, Max v. HANS 
Scuuuz. Photochemie. Emm Warpurc. 674 
pp. 271 illustrations. (Handbuch d. Experi- 
mentalphysik. Volume XVIII.) $15.25. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


ANTIRACHITIC FOODS 

‘¢SYNTHETIC cod-liver oil,’’ stuff that builds bones and 
prevents the childhood disease of rickets without the un- 
pleasant taste of the fish oil, was recognized when the 
1928 Nobel prize for chemistry was awarded to Dr. Adolf 
Windaus, of Géttingen, Germany. This is the first time 
that the Nobel Prize Committee has recognized any of 
the scientific work’ done on the problems of human 
nutrition. 

The work for which Dr. Windaus received the prize 
was the successful repetition of experiments proving that 
ultra-violet light, either in the sunlight or artificially pro- 
duced, will activate the chemical called ergosterol and 
confer on it antirachitic properties. According to infor- 
mation available, the experiments were originally per- 
formed by Professor George Barger, of the University of 
Edinburgh. Dr. Windaus was so impressed by Dr. 
Barger’s original results that he asked permission to col- 
laborate with Barger in subsequent work on the problem. 
Windaus himself had been experimenting along similar 
lines without achieving definite results. 

A scientific controversy may arise from this Nobel 
prize award since priority honors and patent rights are 
involved in the situation. While the prize was awarded 
to Dr. Windaus, the subject of the antirachitic proper- 
ties of foods has engaged the attention of scientific in- 
vestigators both in this country and Europe for many 
years. The work along these lines began when Dr. E. V. 
McCollum and his associates at the Johns Hopkins Uni- 
versity found that a substance, known as vitamin D and 
found in cod-liver oil and to a lesser extent in other fats, 
has the power of preventing rickets. These scientists also 
were the first to find that irradiating animals by exposing 
them to ultra-violet rays would keep the animals from 
having rickets even if the antirachitic vitamin D was not 
in their diet. 

The next step was taken by Professor Harry Steenbock, 
of the University of Wisconsin, who instead of irradiat- 
ing animals tried irradiating their food. He worked with 
a mixture of foods and found that irradiation gave to the 
foods the antirachitic power. Commercial production of 
irradiated foods is now in progress under the Steenbock 
patent. Dr, Alfred E. Hess, of Columbia University, ir- 
radiated the different classes of foods separately and 
found that the antirachitie substance was contained in 
fats. He and every one else believed for some time that 
it was the cholesterol of fats that was the antirachitic 
substance. 

Then in July, 1926, Dr. Barger and his associates in 
England announced that pure cholesterol can not be acti- 
vated by ultra-violet rays, but that irradiation does acti- 
vate ergosterol which is found as an impurity in ordi- 
nary cholesterol not purified by a special process. They 
believed ergosterol had the antirachitie property. Dr. 
Windaus repeated their experiments, and again tested 
cholesterol which had been specially purified. He proved 


definitely that it is ergosterol and not cholesterol which is 
activated by exposure to ultra-violet light. Dr. Barger 
and his associate, Dr. T. A. Webster, have also proved by 
experiments with animals that this activated ergosterol 
can prevent rickets. 


ARTIFICIAL COAL FROM WOOD 

CELLULOSE and lignin, the two principal constituents 
of wood, have been converted into artificial coals prac- 
tically identical with natural coal found ready-made in 
the ground, according to an announcement made by Dr. 
Friedrich Bergius, of Heidelberg, Germany, to the Second 
International Conference on Bituminous Coal. In 1926 
Dr. Bergius at the first coal conference told how he had 
made synthetic gasoline, oil and other products out of 
coal and since then the German Dye Trust has utilized his 
process for producing commercially thousands of tons of 
synthetic motor fuel. 

During theoretical researches upon the constitution of 
coal conducted from 1910 to 1913, Dr. Bergius first trans- 
formed cellulose into coal on a laboratory scale. This 
accomplishment led to the hydrogenation of coal under 
high pressure and during the fifteen years of develop- 
mental work upon this process further theoretical work 
on coal formation was not undertaken. In the past year, 
however, Dr. Karl Schoenemann, of the Bergius labora- 
tory, has manufactured several pounds of the artificial 
coal from cellulose and smaller quantities from lignin. 
Chemical analysis and conversion of the artificial coal 
into products similar to those produced from natural coal 
have convinced Dr. Bergius that the substance made from 
the wood elements is a real coal. 

Making of coal from wood and the production of oil 
from coal provide hints of the processes leading to the 
formation of these substances in nature. 


COLOR SNAPSHOTS 

THE amateur photographer will soon be able to make 
snapshots in natural colors, in his own film camera, and 
without the need for exposures much longer than he 
would give with ordinary films. This is the announce- 
ment made in Nature by F. J. Tritton. These color films 
will be on the market within a month or two. 

A triple film makes the new method possible. It forms 
what is known as the ‘‘tripack.’’ In any process of 
color photography that reproduces all the colors of 
nature, it is necessary to make separate records of the 
reds, the greens and the blues in the original scene. One 
of the first methods of doing this was to make these 
photographs separately, first exposing a plate through a 
blue glass filter, which passed only the blue light, and so 
gave a record of the blues. Similar pictures, on separate 
plates, were made with green and red filters. By making 
transparent prints from these, dyeing each with the 
proper color, and then combining them, a color picture 
could be obtained. As the separate color pictures had 
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New Observations 
on Bees 


By Franots HuBer 


The first complete English translation of the 
work of the immortal blind naturalist is now 
available. Translated from the French by C. P. 
Dadant, this book has been welcomed by scientists 
everywhere. 


No scientific library is complete without Huber’s 
Observations, since he made so many fundamental 
discoveries in bee behaviour which are recognized 
as correct today. After more than a century 
Huber holds the interest of the careful naturalist. 


Only a few hundred copies are left and the book 
probably will not be reprinted. 


230 large 8vo pages, with copies of original 
plates. Beautifully bound in green fabrikoid. 


Postpaid $3.00 


American Bee Journal 
Hamilton, Box H Illinois 


PHOTO-ELECTRIC CELLS 


THE BURT CELL 


Without Fatigue—Highly Sensitive 
Absolutely Reproducible—Instantaneous in Response 


The BURT-CELL is made by a new method and 
should not be confused with any other photo-electric 
cell. By a special process of electrolysis, the photo- 
electric metal is introduced into a highly evacuated 
bulb directly through the glass wall of the bulb, giv- 
ing photo-electric material of absolute purity. The 
superiority of the BURT-CELL is due to these fea- 
tures, making possible results never before obtainable. 


Described in Bulletin No. 271 


QUARTZ CELLS—We are pleased to announce that 
we are manufacturing reproducible quartz photo- 
cells for measurement of ultra-violet. 


We also manufacture the STABILIZED OSCILLO- 
SCOPE—the only VISUAL OSCILLOGRAPH having 
a linear time axis and no inertia—giving an accurate 
picture of high frequency wave forms. This is a most 
powerful tool for the study of periodic phenomena, 


Write for Bulletin 273 
DR. ROBERT C. BURT 


Manufacturing and Consulting Physicist 
327 S. Michigan Ave., Pasadena, Calif. 


BECBRO 


LABORATO 


“BECBRO” Rheostats carried in stock include numerous different ratings. 
Included in the stock sizes are tubular types of lengths 20/7; 16/7; 8”; the resistance element being 


Wire or Ribbon. 


Each tube has a slider adjustment which varies the resistance by very small steps from Zero to total 


valne of the unit. 


The approximate total resistance of these stock rheostats varies from 0.3 ohm to 30,000 ohms per unit, 


and have corresponding current capacities of 25 amperes down to 0.1 ampere. 
Rheostats of more or less special construction include the Single Tube equipped with two rods and 
two sliders; Single and Double Tube equipped with Screw Adjustment (see cut); Double and Triple Tubes 


mounted as a Unit; Non-Inductive Wound Tubular and Stone Types. 
“BECBRO” Carbon Compression Rheostats with corresponding Normal Ratings of 250: 1000: 1500: 


Write for Catalog 8-20 


BECK BROS. 


3000 Watts. 


421 Sedgley Ave. 


RY RHEOSTATS 
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to be made one after each other, the method could not be 
used for pictures of moving objects, though it is gen- 
erally used to-day for making color reproductions in 
magazines. 

With a tripack, three films are used at once. They are 
really arranged as a sandwich, two films with another be- 
tween. The front one, in the new method, is sensitive to 
the blue light; the green and red pass through; the 
middle one is sensitive to the green, and the red passes 
through to the back one. Though tripacks have been 
used before, previously it was necessary to put the red in 
front and the blue in back. As the blue image is the one 
chiefly responsible for determining the outlines of the 
subject, and as the back picture is not as clear as the 
front one, there was more or less fuzziness of the finished 
picture. By putting the blue in front, a much sharper 
picture is obtained. 

Mr. Tritton stated that this film could be made with 
very fast emulsions, so that these color films might be as 
fast as the average roll film. This would permit color 
snaphots in ordinary light, and with ordinary cameras, a 
thing not possible with other methods. As the finishing 


and printing of the pictures is rather complicated, it is 


probable that the manufacturers wili provide this service. 


THE GREAT SMOKY MOUNTAINS 
NATIONAL PARK 


THE northern wild turkey, piéce de resistance of the 
Pilgrims’ first Thanksgiving Day feast, may be saved 
from threatened extinction in the Southern Appalachian 
region by the establishment of the Great Smoky Moun- 
tains National Park. At present, well-informed natives 
of the region admit, this most typically American bird is 
being gravely over-hunted and has reached a point of 
distressing searcity. Game laws do not afford it the 
protection they should, because many of the native hunt- 
ers calmly disregard them, and also because there are not 
enough game wardens to keep track even of the ‘‘city’’ 
hunters who come in from the outside. 

The hope that a national park, with its absolute pro- 
hibition of all shooting, backed by an adequate ranger 
foree, will bring an increase in the depleted stocks of 
game is based on the results of the establishment of 
similar game sanctuaries in the national parks of the 
West. Yellowstone National Park, for instance, has been 
the salvation of the remnant of the American elk. There 
are now over 20,000 of these animals in the Yellowstone 
region, and the problem now faced by the game-censerv- 
ing forees there is not how to save the herd, but how best 
to dispose of the surplus animals. 

Other animals which it is hoped will profit by the pro- 
tection afforded by national park rules are black bear 
and Virginia deer. There are still a good many bear in 
the Great Smokies, but they receive rather too much at- 
tention from city hunters and have become so shy that 
the average citizen on vacation in the region never gets 
to see them. Deer have been shot out to a point where 
the herds are dangerously small and where the stock is 
declining in quality through lack of new blood and re- 
sulting inbreeding. Interested citizens on the Tennessee 


side are willing to bring in fresh stock from Pennsylvania 
or New England, where the deer are more plentiful, to 
improve the present herds. But such animals would only 
be shot, and until an area of complete year-round pro- 
tection can be established re-stocking is of little value. 
But with the Great Smoky Mountains Naticnal Park once 
in actual operation, its boundaries wil! enclose a natural 
reservoir of game, within which the native birds and ani- 
mals can increase and multiply, spilling over the border 
into areas where reasonable shooting will be permitted. 


INFLUENZA AND OTHER COMMUNICABLE 
DISEASES 

A GREAT increase in influenza is reported for the week 
ending November 17 as a result of the epidemics in Cali- 
fornia and South Carolina. From California 3,192 cases 
were reported by telegraph to the offices of the U. S. 
Public Health Service. In South Carolina there are 
1,008 cases. The total for the whole country is now 5,017, 
an increase of nearly a thousand cases over the week 
before, when 4,175 were reported. 

Because of the uncertain character of this disease and 
the little that is definitely known about it, it is impossible 
to predict what the future course will be. Prompt at- 
tention to all colds and coughs and isolation of all sus- 
Picious cases is advisable. Crowds are to be avoided 
when there is danger of an influenza epidemic, while 
plenty of fresh air, sunshine and nutritious food will 
help build up the body’s resistance. 

Other communicable diseases are following the usual 
cold weather course. Measles has increased in the last 
week from 1,661 cases to 2,679. Scarlet fever has also 
increased but has not yet reached the peak of the last two 
years. Meningitis has shown an alarming rise, nearly 
doubling the number of cases reported week before last. 
For the week ending November 17 there were 80 cases 
reported. The incidence of smallpox is also higher. The 
number of cases is 389, but this is still a little below the 
high points of the last two years. 

Typhoid fever and infantile paralysis are dropping 
with the arrival of cold weather. Only 72 cases of in- 
fantile paralysis and 418 of typhoid were reported. Diph- 
theria is a little higher, 2,598 cases being reported. This 
disease has run an irregular course for the last two years. 
Preventive work among school children has done much 
to reduce the incidence of this disease. 


ITEMS 

HIT-AND-MISS methods of mixing paints will soon be 
replaced by mathematical methods when the results of an 
investigation into the strength of pigments used in 
making tints completed by the U. 8. Bureau of Standards 
are put into practical use. The bureau has measured 
with the spectrophotometer the color value of 104 dif- 
ferent mixtures of pigments combined with a standard 
color. The investigation has disclosed the exact strength 
and amount of a pigment that should be mixed with a 
standard color to bring a given result. The investigation 
is hoped to result in a numerical color value being given 
to each pigment instead of the mixture depending on 
more or less uncertair methods of comparing shades. 
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COMMONWEALTH OF AUSTRALIA 


The Australian Tobacco Investigation, conducted 
under the aegis of the Governments of the Common- 
wealih and States of Australia, invites applications 
for the position of Agronomist under the Director of 
Investigations. 

The duties of the position include the planning 
and conducting of variety, field plot, and fertilizer 
tests for the improvement of quality and aroma, and 
other field experiments. 


Applicants should have had a thorough University 
training in Agrieulture with post-graduate work (or 
its equivalent) in agronomy, botany and soils. A 
practical knowledge of tobacco culture (preferably 
the bright flue-cured type) is also required and past 
experience in field experiments with tobacco is 
highiy desirable. 

The salary offered is from £700 to £900 per annum 
(with travelling expenses) according to qualifica- 
tions. The period of appointment will be three years 
and the term may be extended. 

Applications, in duplicate, accompanied by full de- 
tails of training and experience, and by not more 
than six testimonials, should be addressed to 


D. M. DOW, 


Official Secretary for Australia, 
25 Broadway, New York City. 


Marine Biological Laboratory 
Woods Hole, Mass. 


SUPPLY Biological Supplies 


DEPARTMENT 
For the classroom, museum or ¢coj- 


pen tire lector. 
Oo the En Look for the sign of the Limulus, 
Year As the Limulus represents the test 
of time, we feel from the business 
growth that our supplies have also 
stood the test of years. 


Send for Catalogue 


No. IL. Zoological and Embryolog- 
ical material. Life Histories and 
Habitat Groups. 

No. IL. Botanical material. 

No. Ill. Microscopic Slides. 


Address all correspondence regard- 
ing material and catalogue te: 
Supply Department 


GEO. M. GRAY, Curator, 
Woods Hole, Mass. 


'PHONELESCOPE 


and 
UNDULAGRAPH 
Formerly made at Gloucester, Mass., now supplied by 


CAPITAL APPARATUS WORKS 
Box 835, Washington, D. C. 


Hy-Speed Mixers 


Clamp to any tank, operate from ®@ 
light circuit, mix all kinds of liquids. 
Also used for even temperature 
All Sizes baths. Thousands in use. § 


from Write for circular. 

1f0H.P. ALSOP ENGINEERING CO. 
$37.50 up 41 W. 68rd St., New York 


JAGABI RHEOSTATS 


are wound on enameled tubes as illustrated above. 
by means of sliding-contacts the resistance can be 
varied from zero to full capacity, in. exceedingly 
small steps. 
In resistance ratings, JAGABI Rheostats 
vary from 0.34 ohm up to 30,000 ohms, and 
in corresponding current values from 25 am- 
peres down to .1 ampere. 
Especialiy suited for use in Educational, Research and 
Industrial Laboratories. Write for Catalogue 1140-8. 


JAMES G. BIDDLE, 1211-13 ARCH ST., PHILADELPHIA 


LIVING BULLFROGS 


Safe delivery guaranteed 
Teach Biology with live specimens where practicable 


We have the only complete live materials 
establishment in America: Live plants and 
animals representing all types are kept on hand 
under semi-natural conditions at all seasons. 

Also headquarters for preserved specimens 
of all types, microscopic slides, life histories. 
demonstrations, osteological preparations, in- 
sect collections. We specialize in many impor- 
tant southern species not obtainable elsewhere. 

All material guaranteed without reservations. 

SOUTHERN BIOLOGICAL SUPPLY CO., INC., 
Natural History Building, New Orleans, La. 


Here, 
without cost to you, 


is real information 
on hydrogen ion control 


‘Write for a complimentary copy 


LaMotte Chemical Products Co. 
418 Light St. Baltimore, Md., U. S. A. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


RESEARCH ON COAL 


THE elemental independence of modern man and his 
freedom from the accidental limitations of nature’s dis- 
tribution of natural resources under, on and above the 
surface of the earth was demonstrated at the Second In- 

‘ternational Conference on Bituminous Coal held under the 
guidance of the Carnegie Institute of Technology. 

Oil from coal, coal from oil, coal from wood, edible 
fats from coal, rubber from coal, burnable gas from 
water, wood alcohol from coal, lubricants from coal, soap 
from coal, were a few of the possibilities, many of them 
practical commercial realities, that the coal conference 
reports added to the more familiar chemical processes of 
modern industry which now derive perfumes more fra- 
grant than flowers, colors more varied than the rainbow, 
coke more useful than raw coal, gas more calorific than 
natural gas and a multitude of other every-day utilities 
from coal, wood, oil, air and water. 

So rapidly is science discovering the secrets of the raw 
natural materials and their elements that these coal con- 
ferences might well be broadened into CHON conferences. 
Why not a synthetic name for the congresses that con- 
tribute so much new knowledge to the present era of the 
industrial transformations based on chemistry? The 
chemical symbol, C, for carbon contained in coal, wood 
and oil, H for hydrogen in hydrocarbons and water as 
well, O for oxygen most prevalent in the air, and N for 
nitrogen, four fifths of air, which is present in all living 
things and one of the principal constituents of fertilizer, 
These four. chemical elements are the essentials of the 
vast fuel, coal, oil, wood, organic chemical, agricultural 
and food industries of the world as well as all forms of 
life. They exist the whole world over in some form or 
other. Every country has air and water, certain coun- 
tries like the United States are blessed with bountiful sup- 
plies of easily available C as coal and oil. 

From Europe, to this year’s coal conference as to the 
first one in 1926, came the most ingenious and promising 
methods of converting coal into other things. Dr. Carl 
Krauch, German dye-trust chemist, told how, through the 
magic of catalysis and hydrogenation, coal is made into 
gasoline, lubricating oil, kerosene, paraffin, alcohol, fats 
and nearly any other hydrocarbon that the market may 
desire. Dr. Friedrich Bergius, the Heidelberg chemist 
whose hydrogenation process, first reported to the 1926 
coal conference, is now used and controlled by the Ger- 
man dye trust, announced the conversion of the cellulose 
and lignin of wood into artificial coal, the process used 
by nature millions of years ago in the manufacture of 
coal. Dr. Fritz Hofmann, veteran German chemist, 
affirmed but did not explain the production of real rubber 
from coal. From France and other laboratories in Ger- 
many there came papers telling of intensive researching 
upon the vital problem of making from coal, which 
Europe has, the gasoline, lubricants and other products 
that must at present be imported. Necessity is the reason 


why this sort of research is more intense in Europe than 
in America. Our country, richer in natural ready-made 
products, has devoted its brains and energy to better 
methods of cracking its petroleum or burning its plentiful 
oil and coal. 

It is significant and encouraging that much of the pure 
scientific research, the romantic delving into molecular 
and atomic love affairs, that formed the foundation of 
European industrial applications was done here in Amer- 
ica. Professor Hugh 8. Taylor, of Princeton, did much 
pioneer work on catalysis, in which one substance eggs 
on others to do something without being itself altered. 

England has been more interested in the process of 
coal treatment known as low temperature carbonization. 
Instead of coking the coal at a high heat, as is done in 
the familiar by-product coke ovens of America, the vola- 
tile matter in the coal is driven off at a much milder tem- 
perature, preserving and producing more of the valuable 
liquid and gaseous products of coal. Low temperature 
processes are of great interest to America and, in fact, 
the largest low temperature carbonization plant in the 
world is now being erected in New Jersey. 

Coal production in America has actually decreased in 
recent years due to the increased use of oil as fuel, F. G. 
Tryon, of the U. 8. Bureau of Mines, reported to the con- 
ference. And the oil industry is borrowing the latest 
coal research developments to make its production more 
efficient. The German methods of liquefying coal have 
been brought to America and set to work getting a larger 
percentage of gasoline out of crude oil. A paradoxical 
development reported to the conference by Professor 
Walter F. Rittman, of the Carnegie Institute of Tech- 
nology, was the actual commercial production of arti- 
ficial bituminous coal from crude oil residues as a by- 
product of the production of gasoline. 

Since large amounts of raw coal will still be burned 
despite the new treatments and transmutations that are 
possible, new combustion methods are being developed. 
Pulverized coal has propelled its first sea-going vessel, 
the 8.8. Mercer, C. J. Jefferson, of the U. S. Shipping 
Board, and Commander J. J. Broshek, of the U. S. Navy, 
told the conference. In Germany an internal combustion 
engine of the Diesel type has been built to feed on 
powdered coal and abroad locomotives fired by coal dust 
draw trains. Great power plants are being built here 
and abroad to use the finely divided state of coal. 

For power production coal or other combustibles are 
not a necessity as hydroelectric plants have demonstrated. 
To the coal conference was reported a power production 
method that promises to be another fuel competitor. 
Georges Claude, the French scientist, whose name and 
genius is associated with ammonia synthesis, liquid air 
and neon lights, proposes to tap energy of the sea, the 
temperature falls of the ocean. In Belgium a power 
plant of sixty kilowatts runs on the temperature drop of 
thirty-three degrees Fahrenheit. In the warm tropical 
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waters of Cuba whose depths are always cold, he proposes 
to build a larger power plant utilizing the free power of 
the sea’s temperature difference. Eventually he foresees 
Florida and southern California benefiting from his new 
invention. 

The two years since the first Carnegie coal conference, 
as summarized in the papers presented this year, exceeded 
in achievement even the prevision of Dr. T. S. Baker, 
president of the Carnegie Institute of Technology, whose 
planning and energy made possible the international con- 
ferences. The effects of such vigorous world congresses 
upon world industry can not be properly appreciated con- 
temporaneously, but the 1,800 representatives of twenty 
nations attending will take back to their plants and 
laboratories new ideas and enthusiasms. Those attend- 
ing the conferences can not help but feel that the pros- 
perity of CHON industries are fully as dependent on 
science aS on economics, if not more so. 

An important by-product of the coal conference should 
be a growing realization that rampant nationalism is as 
obsolete as the open-coal grate. Wars, always wasteful, 
need not be fought for raw materials. All nations have 
them in some form. Scientific conquests are more lasting 
than military successes. At the coal conference Germans, 
French, English and Americans worked together. The 
genius of discovery and research in any part of the world 
in these accelerating days soon conquers the whole 
globe.—Watson Davis. 


pee: THE MALAYSIAN ECLIPSE 

ASTRONOMERS from the U. 8. Naval Observatory in 
Washington and from the Sproul Observatory, Swarth- 
more, Pa., will join with colleagues from Germany, En- 
gland, Italy, France, Holland and Australia, in observing 
the eclipse of the sun visible in this part of the world 
next May. It will be the best eclipse in recent years, 
and will occur in the afternoon of May 9. The path of 
totality, along which falls the shadow of the moon and 
in which the dise of the sun will be completely obliterated 
for a few minutes, begins to the east of South Africa, in 
the Indian Ocean. From there it passes in a northeast 
direction to the Malay Archipelago, where it first touches 
easily accessible land. 

In Malaysia it crosses the northern end of Sumatra, 
then the Malay Straits, the southern part of Siam and 
the northern part of the Malay Peninsula, the Gulf of 
Siam, Cochin China, the South China Sea, and some of 
the southern Philippine Islands. The largest of these are 
Palawan, Panay, Negros, Cebu and Leyte. Then it 
passes into the Pacific Ocean where it ends. 

Though along part of its path the eclipse lasts 5 min- 
utes and 7 seconds, this part is out in the Indian Ocean. 
The Simeuloe Islands, west of Sumatra, are nearest to the 
maximum, where the total eclipse will last nearly that 
long. In Sumatra, it will last five minutes, and in the 
Philippines about three and a half minutes. 

Captain C. R. Freeman, of the U. 8. Naval Observatory 
at Washington, has announced that their expedition will 
go to Iloilo, on the island of Panay. This is one of the 
largest towns in the path of totality, It has about 50,000 
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inhabitants and is provided with banks, hotels, machine 
shops and other features which visiting astronomers may 
need. Telegraph, radio and telephone connections will en- 
able the outside world to be informed promptly of the 
outcome. The Panay and Negroes Telephone Company 
supplies most of the towns in this part of the path, and 
the company has offered the free use of its lines to visit- 
ing astronomers. Dr. R. L. Waterfield, of the Johns Hop- 
kins University, is also planning to observe it from Lloilo. 

The Sproul Observatory, under the direction of Profes- 
sor John A, Miller, who has observed more eclipses than 
any other astronomer, will send a party to Sumatra. 
There will also be a Dutch expedition in Sumatra as well 
as one from Australia. A German party from Potsdam 
will go either to Sumatra or Siam. There will be two 
British groups. One, from Greenwich, will go to Alor 
Sta, in Kedah, in the Malay Peninsula. The other, from 
Cambridge, will make its headquarters at Pattani, in 
Siam. There will be a German party, from Kiel, in 
Siam, at Khoke Rhode. A third German expedition, 
from Géttingen, has not yet announced its site, while a 
fourth, from Hamburg, will be neighbors of the U. 8. 
naval astronomers at Iloilo. A French party will go to 
Cochin China. There will also be one from Italy, but 
their location is still unknown. 

Perhaps the most important observations to be made 
will be the photography.of the corona. This is the outer 
part of the sun, and though extending for as much as a 
million miles from the sun’s surface, is ordinarily in- 
visible because of its faintness. Only when the opaque 
moon obscures the bright globe of the sun does the corona 
flash out. An eclipse of the sun can not possibly last 
more than 7 minutes and 40 seconds. Most are much 
shorter, and as one that can be satisfactorily observed 
occurs on the average only once in several years, the 
astronomers make the most of their opportunities of ob- 
serving this important part of the sun. Other observa- 
tions will be made of the flash spectrum, at the beginning 
or end of an eclipse. This gives important knowledge of 
the outer layer of the sun, the ‘‘chromosphere.’’ The 
English astronomers will also observe the ‘‘ Einstein ef- 
fect.’’ This is the deflection of the light of stars as 
they pass the sun, and can only be observed during a total 
eclipse. This is one of the experimental proofs of the 
Einstein theory of relativity, and though it was found to 
exist at eclipses in 1919 and i922 further evidence is 
desirable. 


BLOOD CHEMISTRY AND DRUG ACTION 


THE effect of a dose of medicine depends not merely 
on the chemical make-up of the medicine itself, but on 
the chemical state of the blood in our bodies when we 
take it. This is indicated by the experiments of Dr. Wil- 
liam Salant, of the University of Georgia Medical School, 
performed here and at the Cold Spring Harbor Biological 
Station on Long Island. 

The blood of all warm-blooded animals is normally 
slightly alkaline. When Dr. Salant injected doses of the 
drug ergotamin into experimental animals whose blood 
alkalinity had been artificially reduced, a marked de- 
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NEW SCIENTIFIC BOOKS 


W. B. Saunders Company, Philadelphia 


LECTURES ON PLANT PATHOLOGY AND PHYSIOLOGY IN 
RELATION TO Man. 207 pp. Llustrated. 


These lectures were given under the auspices of the Mayo 
Foundation and other important institutions. Various 
aspecis of recent investigation in the field of plant pathol- 


- Ogy and physiology are presented. 


McGraw-Hill Book Company, New York 
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Isaiah Bowman. 803 pp. 257 maps. 
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Ginn and Company, Boston 


ELECTRICAL ENGINEERING LABORATORY Practice. Oskar 
E. Edison and Ferris W. Norris. pp. ix +276. 


This book has been prepared to aid students. in their 
electrical engineering power laboratory instruction. Both 
direct-current and alternating-current experiments are in- 
cluded in the one volume. 


University of Hawaii, Honolulu 
Tue Story or Cang Sugar. Edited by David L, Craw- 
ford. 127 pp. 32 figures. 


This is an outline of the business of planting, harvesting 
and refining of the cane sugar crops of Hawaii. It takes 
the form of a lecture given to an imaginary class in agri- 
cuiture. 


Oxford University Press, American Branch, New York 
Frank 


ELEMENTARY PRACTICAL PHYSICAL CHEMISTRY. 
8S. Taylor. pp. viit+130. $1.25. 


This book is designed for the use of advanced classes in 
secondary schools and first-year classes in universities. It 
assumes that no apparatus is available other than that 
found in every school laboratory, and also that the stu- 
cent’s time is strictly limited. 


Longmans, Green & Company, New York 


Tur PRESSURE PULSES IN THE CARDIOVASCULAR SYSTEM. 
Carl J. Wiggers. pp. xi+200. Illustrated. 


$5.00. 


A brief analysis of the present status of knowledge con- 
cerning the pressure pulses in the cardiovascular system. 
It is hoped that aside from its value as a medium of refer- 
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pression in their blood-pressure resulted. It was possible 
to restore the pressure to normal or even to increase it 
beyond that point, simply by controlling the degree of 
alkalinity of the blood. 

The effects of a drug depend not only on the alkalinity 
of the blood, but also on the particular balance of certain 
elements. Dr. Salant has found that the concentrations 
of calcium and potassium in the blood are of special sig- 
nificance in this respect. If the blood is lacking in 
calcium, adrenalin, a powerful stimulant and energy- 
releasing secretion, can not produce results. Even a con- 
siderable reduction in the calcium content inhibits the 
action of adrenalin, unless the potassium present is cor- 
respondingly reduced. 

If much potassium is present, the poisonous effects of 
nicotine are greatly increased, and in the presence of an 
excess of potassium the usually stimulating adrenalin re- 
verses its behavior and becomes a depressant. 

The toxicity of mercury is greatly increased by reduc- 
ing the calcium concentration in the blood. But if the 
calcium content is increased the resistance to this poison, 
and also to arsenic, is correspondingly increased. This 
point may eventually become one of importance in medi- 
eal practice, because both mercury and arsenic, though 
poisonous, are widely used in medicine, especially in the 
treatment of syphilis. The diet of the patient, in so far 
as it affects the potassium and calcium content of his 
body fluids, becomes a matter of concern in the light of 
Dr. Salant’s researches. It is recognized that the aver- 
age American diet is very low in calcium. 


UNDULANT FEVER AND TULAREMIA 


THE conquest of the world’s latest threatening disease, 
undulant fever, is causing heavy casualties among the 
scientists who are engaged in the fight. While the disease 
is not often fatal, it is highly infectious and almost all 
the men and women who have been studying it have ac- 
quired it, in spite of every precaution. In this respect 
undulant fever is like tularemia, another comparatively 
new disease. These two are causing grave concern in 
public health circles because of their rapid and wide 
spread during the last few years. Tularemia, besides 
being very infectious, also results in death in many cases. 

In this country four scientists of the U. S. Public 
Health Service have suffered from undulant fever, the 
latest one attacked being Dr. Edward Francis, who also 
aec~uired tularemia when he was investigating that dis- 
ease. He had recovered, however, from tularemia before 
the attack of undulant fever. Of the others attacked by 
undulant fever, one, B. T. Stockrider, a laboratory 
technician, has entirely recovered. The other two, Miss 
Alice Evans and Dr. G. C. Lake, have recovered suffi- 
ciently to resume their work, but they have not yet re- 
gained health entirely, and are still subject to return 
attacks of the disease. It is these recurring attacks 
after periods of apparent recovery which give the disease 
its name of undulant fever. 

Tularemia always attacked the laboratory workers dur- 
ing the first work done on it. All six of the men who 
studied it for the U. 8. Public Health Service acquired 
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it, some of them had it twice. The same thing has been 
observed in other countries. The Lister Institute of 
London recently asked the Public Health Service for cul- 
tures of the organism causing tularemia, so that their 
scientists could study the disease. When the cultures 
were sent, warning was also sent that it must be handled 
with extraordinary care. In spite of this, one of the 
workers at the institute acquired the disease. Knowl- 
edge gained in the study of the disease has now taught 
the investigators how to handle it safely. 

Tularemia is usually acquired from rabbits who have 
the disease. Undulant fever may be acquired from in- 
fected goats, cows or other cattle or from their milk. 


ITEMS 

THE amount of influenza in the country is increasing, 
according to telegraphic reports received by the U. S. 
Public Health Service. The number of cases reported 
for the week ending November 24 is 8,433. For the 
preceding week 5,017 cases were reported. California 
and South Carolina still lead the country in number of 
cases. For the week just ended California reported 
4,843 cases and South Carolina 1,770 cases. California 
had an increase of over a thousand cases in the last week. 
The other western states, including Montana, Utah, Ore- 
gon and New Mexico, all reported large numbers of in- 
fluenza cases. The other communicable diseases are run- 
ning their usual course for this season. Measles is 
especially prevalent in the middle Atlantic states, and is 
higher for the country as a whole this week. Smallpox 
is also higher. Vaccination, of course, is the means of 
preventing this disease. 


THE passage of the Arkansas anti-evolution law will 
be the signal for a stiff fight by the American Associa- 
tion of University Professors for the right of their col- 
leagues to teach science according to the laws of nature 
rather than according to the dictates of the anti-scientifie 
forces of southern rural districts. This was indicated 
by Professor A. O. Lovejoy, of the Johns Hopkins Uni- 
versity, prominent in the councils of the association, in 
an interview with Science Service. ‘‘We did not take 
part in the pre-election fight over this law,’’ said Pro- 
fessor Lovejoy, ‘‘ because we knew that the people in 
Arkansas would be sensitive and resentful about outside 
interference. But now that it is on the books it can be 
attacked—and we think successfully—on constitutional 
grounds. The American Association of University Pro- 
fessors will probably take action at an early date.’’ The 
association has an active chapter at the State University 
comprising most of the faculty who are eligible to mem- 
bership. 


GREAT BrITAIN is planting new trees at the rate of 
1,000,000 a week, according to information reaching the 
U. S. Department of Agriculture. Before the war the 


British Government estimated that there were about 
3,000,000,000 feet of standing timber in the British Isles, 
while to-day it is estimated that the timber resources 
have been reduced to half that amount. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


SUBMARINE OBSERVATIONS OF SUB- 
OCEAN PRESSURES 


PRESSURES along the bottom of the Atlantic Ocean 
force Porto Rico up and the ocean bottom north of it 
down to form the great Nares deep. This is indicated 
by observations of the intensity of gravity in this region 
made from the submarine S-21. Dr. F. A. Vening- 
Meinesz, of the Netherlands Geodetic Commission, who 
was in charge of the work, told about the investigation 
at a meeting of the Washington Academy of Sciences, 
the U. 8. Navy Department and the Carnegie Institution 
of Washington. Dr. F. E. Wright, who, with E. B. 
Colline, of the Navy Department, accompanied Dr. 
Vening-Meinesz, spoke about the results and described 
some of the details of the trip. It lasted about two 
months and covered also the Gulf of Mexico and the 
Caribbean Sea. 

Gravity measurements are made for two purposes, Dr. 
Vening-Meinesz explained. One is to ascertain the exact 
shape of the earth, while the other is to study the be- 
havior of the crust of the earth. 

The only way of measuring the intensity of gravity 
with the required accuracy is by timing the swings of a 
pendulum. A pair of scales would not show its variation 
because both sides of the scales would be affected equally. 
A pendulum, however, vibrates more rapidly the greater 
the gravitational pull. Previously, it has only been pos- 
sible to make such gravity measurements on land, as the 
shaking of a ship interfered with the pendulum. Dr. 
Vening-Meinesz, however, invented a method of using two 
pendulums. While both are affected by the sway of the 
ship their motion may be combined in such a way that the 
result is the same as of one steady pendulum. As, how- 
ever, the method can only be applied if the ship’s motion 
does not exceed a certain limit, he made his observations 
from a submerged submarine, where the motion of the 
waves has very small effect. Two trips in a Dutch sub- 
marine from Holland to Java, in opposite directions, 
showed the practicability of the device. As a result of 
the cooperation of the U. S. Navy with the Carnegie In- 
stitution, he was extended the use of the American sub- 
marine S-—1 for gravity observations in the Gulf of 
Mexico and Caribbean Sea. 

Submarine measurements have some advantages over 
land observations, he said. One is that there are no local 
irregularities of mass to cause disturbances, as there is 
nothing in the immediate vicinity of the submarine but 
water and air. Also, erosion, by which atmospheric con- 
ditions, such as wind and rain, rapidly shift land masses, 
is entirely absent on the ocean bottom. 

In general, the investigations confirm the theory of 
isostasy, by which the earth’s crust is supposed to consist 
of masses of various densities floating on a more or less 
fluid mass below. However, they found a departure of 
equilibrium in certain regions, which reveal stresses in the 
ocean bottom or in the suberustal layers. One of these 


regions is the central part of the Gulf of Mexico. Be- 
sides that, two great ocean deeps were studied. One is 
the Bartlett deep, about 22,500 feet, southeast of Cuba 
and between that island and Jamaica. Here they had the 
busiest time of their trip, for in 18 hours they made 5 
separate dives and observations. Altogether 49 gravity 
observations, each requiring a separate dive, were made. 
The Bartlett deep, however, rather unexpectedly showed no 
great stresses. 

North of Porto Rico they studied the Nares deep, 
which showed great stresses at work. In the deep itself, 
the sides of which slope as much as 40 degrees in some 
cases, there was a deficiency of gravity, while to the south 
there was an excess. Dr. Vening-Meinesz thinks that this 
indicates that there is a horizontal pressure in a north 
and south direction in the ocean bottom in this region. 
This pressure causes a buckling, pushing Porto Rico up, 
and the deep down. The observations show that this 
pressure extends to even as far as East Cuba, i.¢., much 
farther than the configuration of the ocean floor indicates. 

From their studies in the Gulf of Mexico, off the delta 
of the Mississippi, they found no evidence that the large 
masses which the river is continually depositing on the 
ocean bottom disturb the equilibrium. Apparently as 
fast as this deposit is laid down, the adjustments take 
place. 

When the computation of the results is complete, some 
new light may also be shed on Wegener’s theory that 
North and South America and Europe and Africa were 
originally joined, but that the western continent is float- 
ing away from the eastern. In his previous observations 
Dr. Vening-Meinesz found an excess of gravity off the 
Pacific shore of Central America, which might furnish an 
indication that the Americas were pushing westwards. 
This would be in accord with Wegener’s ideas. Now dur- 
ing this expedition, observations were made off the 
Atlantic coast. If these prove that there is a deficiency 
of gravity in this region, it would be in accord with this 
theory, for it would show a pull, instead of a pressure, on 
the bottom. If it proves that gravity is in excess here 
also, however, the theory will get no confirmation. 

Dr. Vening-Meinesz expressed his thanks to the U. 8. 
Navy authorities and the Carnegie Institution for making 
this scientific investigation possible. He acknowledged 
the whole-hearted cooperation of Lieutenant Fisher in 
command of the S-21, of the commandant of the expe- 
dition, Lieutenant Nash, and of the officers and crew of 
the submarine. 


MEASUREMENT OF THE HEAT OF THE 
STARS 
How an infinitesimal electric current, which would have 
to be amplified twenty billion times to make it a single 
ampere, is used to study the temperatures of the stars and 
planets, was described on November 27 by Dr. Seth B. 
Nicholson at the Carnegie Institution of Washington. 
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NEW SCIENTIFIC BOOKS 


P. Blakiston’s Son & Company, Philadelphia 


CHEMICAL REACTIONS AND THEIR Equations. Ingo W. 
D. Hackh. pp, x+ 145, 

Teachers find that inability to balance a chemical equa- 
tion is a most common difficulty of students of chemistry. 
In order to supply students with necessary material and to 
expound the general principles in detail, this volume was 
written. 


The Macmillan Company, New York 


THe NATURE OF THE PHysicAL Worup. A. Edding- 
ton. pp. xvii+361. $3.75. 


This book contains the text of the author’s Gifford lec- 
tures, delivered in 1927. Some of the subjects dealt with 
are: the downfall of classical physics; relativity; time; the 
running down of the universe; the quantum and the new 
guantum theory; world building. 


The University of Chicago Press, Chicago 


ELEMENTARY Eugenics, Elliot R. Downing. pp. vii+ 
137. $1.75. 
A revised edition of the author’s earlier book, “ The Third 


and Fourth Generation.” It aims to present the underlying 
principles of the laws of heredity and eugenics in non-tech- 


' nical language for beginning students. 


Methuen & Company, Limited, London 


LETTERS FROM THE STEPPE, William Bateson. Edited 
by Beatrice Bateson. pp. xvi +222. 

Letters by Bateson, written in 1886-87 when he went on a 
natural history expedition to the West Central Asian 
Steppe, in which are set down his impressions of the coun- 
tries through which he was traveling. 


Frederick Warne & Company, Limited, London 


Tue Seas. F. S. Russell and C. M. Yonge. pp. xiii+ 
379. Illustrated with color plates and photo- 
graphs, 

This book is designed for both lay-readers and university 
students. It discusses the sea bottom, coral reefs, color 
and phosphorescence, swimming animals, feeding of marine 
animals, sea water, methods of oceanographical research, 
sea fisheries and related subjects. 


Stanford University Press, Stanford University, 
California 


NatTuraL Conpuct. Edwin B. Copeland. pp. vii+ 262. 
$3.50. 

The ethical code of the scientist—a code based on the 
modern teachings of biology—is here presented as a foun- 
dation for a modern social structure. Many of the old, 
familiar ideals, codes and virtues are affirmed by this new 
system. 


D. Appleton and Company, New York 


Tue PsyYcHOLoGY OF THE ADOLESCENT. Leta 8. Hol- 
lingsworth. pp. xiii + 259, 

A formulation of the universal problems of the adolescent 
as they appear at present, under conditions of contempo- 
rary life. One purpose of the book is to assist parents and 
teachers in understanding the adolescent mind. 


Jchn Wiley & Sons, Incorporated, New York 


HERMIOTHERMISM. A. 8S, Pearse and F. G. Hall. pp. 
ix+119. $2.00. 3 
A discussion of the physiological and ecological aspects 
of one type of adjustment which is thought to have made 
successful life on land possible, and to have reached its 
climax in the attainment of thermal and chemical stability 
within the bodies of animals. 


Outstanding Event 
In the diagnostic field is the 
development of the Kahn test’’ 
says Arthur I. Kendall in the 
Preface to the 3rd edition of 
his Bacteriology (Lea and Feb- 
iger, 1928). 


There has just come from press 


THE KAHN TEXT: 


A PRACTICAL GUIDE 
By R. L. Kann 


A detailed discussion of the technique of 
the Test, brought down to date—the very 
latest information. 

Of particular importance to the biol- 
ogist and to the colloid chemist is the 
original treatment of precipitation 
phenomena in the Introductory Chap- 
ter—a contribution to fundamental 
science. 

Cloth, 6x9, xii+201 pages, 36 tables, 7 plates, 
bibliography, index. 


Price $4.00 


Other Late Books— 


Nitroglycerine and Nitroglycerine Ex- 
plosives. Naoum. By E. M. Symmes. $7.00 


3rd Edition Clark’s Determination of 


Hydrogen Ions .............. 
Technology of Low Temperature Car- 
bonization. Gentry ......... 


A History of Pathology. Long ........ 5.00 


Organic Laboratory Methods. Lassar- 
Cohn. Translated by Ralph E. Oesper. 6.50 


The Williams & Wilkins Company 


Publishers of Scientific Books and Periodicals 
Baltimore, U.S. A. 
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Dr. Nicholson is an astronomer at the institution’s Mt. 
Wilson Observatory. One of his discoveries, made in 
1914, while at the Lick Observatory, was a previously un- 
known moon of the planet Jupiter. 

‘‘The greatest success in measuring the heat received 
from the stars has been obtained with the thermocouple,’’ 
he said. ‘‘A thermocouple consists of a junction of two 
elements which, when heated, generates an electric cur- 
rent, that can be measured with a galvanometer, which is 
an extremely sensitive ammeter. The weight of a com- 
plete thermocouple with receivers one half millimeter in 
diameter, including the connecting wires, is about one 
thousandth that of a drop of water. The mass of the 
receiver which is heated by the star is only one third that 
of a complete thermocouple. 

‘*A star, of the same color as the sun, which is just 
bright enough to be easily seen without a telescope, 
radiates on the whole United States about the same 
amount of heat as is radiated by the sun on one square 
yard. When the heat from such a star which falls on the 
100-inch mirror of the Hooker telescope at Mt. Wilson, 
the area of which is six square yards, is focused on the 
receiver of a thermocouple, the temperature of the re- 
ceiver is increased about one half millionth of a degree 
Fahrenheit, and a current of electricity is made to flow 
through the galvanometer. The current thus generated is 
about one twenty billionth of an ampere. The currents 
produced in this way are proportional to the amount of 
heat received by the thermocouple, so that the deflection 
of the galvanometer when a star is focused on the thermo- 
couple is a measure of the heat received from the star. 

‘*The heat from many stars has been measured in this 
way, and of those measured more heat reaches the thermo- 
couple from the red star Betelgeuse, in the constellation 
of Orion, than from any other. Much of the heat from 
stars and from the sun is absorbed by the earth’s atmos- 
phere. This absorption is especially large in the blue and 
violet light and when allowance is made for this loss we 
find that more heat reaches the earth from the blue star 
Sirius than from any other star.’’ 

Though the planets shine with reflected sunlight and 
are far cooler than the stars, the thermocouple can be 
used to measure their temperature, he said, in telling of 
results. 

‘*Mercury is certainly very hot and has little if any 
atmosphere. The maximum temperature is about 1,300 
degrees Fahrenheit. The distribution of radiation over 
its surface is much like that of the moon. Venus is cov- 
ered with clouds and the radiation measured is from the 
high cloud surfaces and tells very little except by in- 
ference about the actual surface temperature. The night 
temperature on Venus is much higher than that on Mer- 
cury or the moon, being about 9 degrees below zero 
Fahrenheit. The temperature on Mars varies greatly 
with the season and the time of day, but the temperatures 
there are somewhat like those on the earth, at least like 
those at very high elevations where the atmosphere is 
rare. The outer planets are very cold, as might be sus- 
pected from their great distances from the sun, unless 
they give off heat from their interiors. Not many years 
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ago it was commonly supposed that Jupiter was warm, 
probably warm enough to give out some light of its own. 
The thermocouple measures show that this is not the case, 
and that the temperature of Jupiter is about 216 degrees 
below zero Fahrenheit.’’ 


THE RISING OF SAP IN TREES 

Sap does not rise in trees, it gets pulled up. There 
are no hearts or other pumps, and the mysterious ‘‘root 
pressure’’ that used to be talked about is little more than 
a myth. And water, though ‘‘as weak as water’’ in large 
masses, is as strong as wire when confined within the 
walls of the tiny tubes that make up the sap-wood of 
trees. 

These are elements in the picture of the inside of a 
plant’s water-distributing system, worked out by Dr. D. 
T. MacDougal, of the Desert Laboratory, Tucson, Ariz., 
who lectured before the Carnegie Institution of Washirg- 
ton on December 12. One of Dr. MacDougal’s most re- 
cent discoveries is that the air confined in the dead ves- 
sels of a tree trunk forms a single connected system, just 
as the sap does. By applying pressure instruments to 
different parts of the tree’s anatomy, he discovered that 
changes of pressure in one part of the confined air were 
rapidly transmitted to all parts of the tree. 

The paradox of water having a tensile strength, and 
holding up a weight as though it were made of wire, is 
the problem that has engaged Dr. MacDougal’s major at- 
tention for several years. Pioneer work in the same field 
was done by a British plant physiologist, Dr. H. H. Dixon, 
and other workers on the continent. These experiments 
have shown that as water evaporates from the surface of 
the leaves it creates a condition of tension in the interior. 
This tension is transmitted through the leaf-stem and 
branches to the trunk and down to the roots that draw 
upon the water supply in the soil. 


INSECT ECOLOGY 

THE more ‘‘modern’’ insects, the species most recently 
evolved, have a higher metabolic rate, faster physiolog- 
ical processes, move more rapidly, and prefer bright sun- 
light and the warmer parts of the earth. 

This is the thesis advanced by Dr. Clarence H. Ken- 
nedy, of Ohio State University, writing in the current 
issue of the scientific journal Ecology. He has made a 
special study of the dragon-flies, but has examined also the 
family trees and present modes of living of a large num- 
ber of other groups of insects, and in general he finds 
that they all fall into line with his theory. 

‘*Modern’’ or recently evolved insects in general have 
three preferences. They like the tropics as a place to 


live, they prefer open, sunny places rather than dim . 


woods or shelters under bark or stones, and when they 
needs must live in a cooler zone they thrive best in the 
hot summer rather than in the cool spring. Insects of 
this group include such active and relatively intelligent 
orders as the ants and bees, the higher dragon-flies and 
the day-flying butterflies. 

The tastes of the old-fashioned insects, which have 
sometimes been called ‘‘surviving fossils,’’ are just the 
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The World you live in... 


CIENCE has smashed the world of classi- 

cal physics and is remoulding it in be- 

wiidering new patterns. What is the nature of 

the physical world science has rebuilt for you 
to live in? 


A great scientist, who understands human 
nature as well as the new conceptions of the 
universe, explains in this new book not only 
the purely physical discoveries of science, but 
their relation to the wider aspects and inter- 
ests of our human race. 


Here is a thoroughly scientific book about the 
complexities of the modern world, written in 
such a manner that any intelligent reader may 
understand them. 


The NATURE of the 
PHYSICALWORLD 


By A. S. Eddington 
At all bookstores now........................ $3.75 


The Macmillan Company, New York 


The Wistar Institute Bibliographic Service 


is of invaluable assistance to 
Librarians—Investigators—Teachers 


It brings to them, in AUTHORS’ ABSTRACT form, a brief 
review of all original papers on Biological Subjects which 
appear in the following journals: 


Journal of Morphology and Physiology 

The Journal of Comparative Neurology 

The American Journal of Anatomy 

The Anatomical Record 

The Journal of Experimental Zoology 

American Journal of Physical Anthropology 

The American Anatomical Memoirs 

The Biological Bulletin (M. B. L., Woods Hole, Mass.) 

Folia Anatomica Japonica (Tokio, Japan) 

The Journal of Parasitology (Urbana, III.) 

The Australian Journal of Experimental Biology 
and Medical Scienee (Adelaide, South Australia) 

Stain Technology (Geneva, N. Y.) 

Physiological Zoology (Chicago, Il.) 


Advance Abstract Sheets 


issued every few days, bearing Authors’ Abstracts without 
bibliographic references, offer a practical means of making 
research immediately available in abstract form and of pur- 
chasing articles of special interest in reprint form without 
the necessity of subscribing to all the journals. Subscrip- 
tion, $3.00 per year. 


Bibliographic Service Cards 
with complete bibliographic references, printed on Standard 
Library-catalogue cards, are of value and assistance to Li- 
brarians and Investigators. Subscription, $5.00 per year. 
Abstracts in Book Form 


referred to above, are brought together periodically, with 
haat and Analytical Subject Indices. Price $5.00 per 
volume. 


Subscriptions to the Bibliographic Service 
and orders for reprints should be sent to 


The Wistar Institute of Anatomy and Biology 
Thirty-sixth St. and Woodland Ave. Philadelphia, Pa. 


BECBRO 


LABORATORY RHEOSTATS 


“BECBRO” Rheostats carried in stock include numerous different ratings. 

Included in the stock sizes are tubular types of lengths 20’’; 16/7; 8”; the resistance element being 
Wire or Ribbon. 

Each tube has a slider adjustment which varies the resistance by very small steps from Zero to total 
value of the unit. 

The approximate tota) resistance of these stock rheostats varies from 0.3 ohm to 30,000 ohms per unit, 
and have corresponding current capacities of 25 amperes down to 0.1 ampere. 

Rheostats of more or less special construction include the Single Tube equipped with two rods and 
two sliders; Single and Double Tube equipped with Screw Adjustment (see cut); Double and Triple Tubes 
mounted as a Unit; Non-Inductive Wound Tubular and Stone Types. 

“BECBRO” Carbon Compression Rheostats with corresponding Normal Ratings of 250: 1000: 1500: 


3000 Watts. 
Write for Catalog 8-20 


BECK BROS. 


421 Sedgley Ave. Philadelphia, Pa. 
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opposite. They develop their maximum numbers in the 
cooler parts of the earth, fly in the cooler parts of the 
day or lurk in the shady woods or even in dark crevices, 
and are most active in the cooler seasons. These hexapod 
fogies include stoneflies and mayflies, thrips, booklice, 
and the lower families of the grasshopper, moth and fly 
orders. 

Another point developed by Dr. Kennedy has to do with 
the length of life of the groups compared. The ‘‘slow’’ 
insects live long—breed only once a year as a rule, or 
sometimes require several years to come to maturity. He 
cites one primitive genus, an intermediate form between 
crickets and cockroaches, which takes three years to come 
to maturity, and which has to be raised on ice in a re- 
frigerator. The ‘‘fast’’ moderns, on the other hand, 
mature and reproduce much more rapidly, a couple of 
weeks sufficing for the whole life cycle of some of the 
higher flies. Theirs seems to be a short life and a merry 


one. 


FEDERAL APPROPRIATIONS FOR THE 
STUDY OF CANCER 

PROMISING results for further work looking towards 
the solution of the public health problem of cancer have 
been obtained in experiments with high-frequency elec- 
trical currents, Dr. Hugh S. Cumming, U. 8. Surgeon- 
General, told the House Appropriations Committee, ac- 
cording to the hearings on the Treasury Appropriation 
bill. 

The work with high-frequency currents has been car- 
ried on by the Public Health Service both at Harvard 
University and at the public health laboratories at Wash- 
ington. Dr. Cumming testified that an appropriation of 
$75,000 had been asked of the Budget Bureau for re- 
search work into the causes and nature of the malignant 
growths known as cancer, but that this amount had not 
been allowed. The item in the bill now before the House 
is $15,760 for cancer work by the Public Health Service 
for the fiscal year ending June 30, 1930. 

‘*During the studies at Harvard,’’ Dr. Cumming said, 
‘*it was found that high-frequency electrical currents 
would injure the tissue and that it seemed to bear a rela- 
tion to the frequency of the currents. Without going 
into it in greater detail Dr. Scherechewsky, who is in 
charge of that work, has apparently cured a great many 
cases of tumor in the animals he has worked on. I have 
seen some of the work myself. He has not felt that the 
time has yet come when he could try it on human beings, 
but I am persuaded that he could get a great many 
volunteers. 

‘*Experimental work was begun with a transplantable 
mouse sarcoma of high virulence,’’ he continued. ‘‘In 
a considerable number of instances tumors exposed in 
this way recede and disappear, with the eventual recovery 
of the tumor-bearing animal, while in control animals the 
tumor grew progressively, causing the death of the ani- 
mal in from four to six weeks. 

‘*The action of these currents appears to be different 
from the action of ordinary high-frequency currents ap- 
plied by means of conventional therapeutic high-frequency 
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apparatus, as under suitable conditions the healing effect 
upon the tissue is slight. Nevertheless a few minutes’ ex- 
posure—from 3 to 34% minutes—of the tumor tissue to a 
current of 250 to 300 milliamperes at a frequency of 
66,000,000 to 68,000,000 cycles per second is sufficient to 
produce in many instances complete insarction of the 
tumor and destruction of the tumor cells with subsequent 
disappearance of the tumor.’’ 


ITEMS 

A SUBCOMMITTEE of the Radio Manufacturers’ Asso- 
ciation’s committee on engineering, with Dr. D. E. 
Replogle as chairman, recently met in Chicago with rep-- 
resentatives of the leading manufacturers, and others 
interested in radiovision, including C. Francis Jenkins, 
of Washington. Although there are still only a few 
radiovision broadcasters, compared with the sound broad- 
casters, they have been employing a variety of methods. 
The committee adopted as standard the system used by 
C. Francis Jenkins in broadcasting movies from his sta- 
tion in Washington. This makes use of 48 lines in the 
scanning dise, arranged so that the lines follow each 
other from top to bottom, and left to right consecutively, 
like lines of type on a printed page. The committee also 
adopted the use of the word ‘‘frame’’ as referring to a 
single picture area. It is expected that all the television 
broadcasters will now adopt these standards, so that one 
radiovision receiver with one scanning dise will be able 
to receive any of them. 


WISE men of Egypt knew Euclid’s mathematical meth- 
ods fifteen centuries before the famous Greek organized 
the subject and set his material down in such perfect 
form that college boys still study ‘‘Euclid.’’ Proof is 
available through the translation of the ‘‘ Mathematical 
Papyrus’’ which lies in the collection at the Hermitage 
Museum, and has long challenged the best efforts of 
Egyptologists. A report from Leningrad states that 
this papyrus has finally been deciphered. It dates back 
to the eighteenth century before Christ, and contains 
twenty-five problems on geometry and algebra. ‘‘ Mathe- 
matical methods applied in the papyrus are almost 1,500 
years ahead of Euclid, corresponding entirely to the 
present time.’’ 


Eve stress is a great thief of nervous energy and is 
responsible for many cases of insomnia, disturbances of 
circulation and gastrointestinal tract, according to a re- 
port by Dr. E. L. Jones in International Clinics. Be- 
cause of the extremely close relation between the nerves 
that govern the focusing muscle of the eyes and those 
nerves that govern the heart and organs of the intestinal 
tract, many symptoms of distress and actual disease of 
heart and intestinal tract may be largely due to eye 
stress. Eye stress, according to Dr. Jones, is ‘‘ the over- 
coming, by unconscious effort, of an impediment in the 
focus of the eye, to obtain its best vision.’’ It has no 
relation to neat or fine work and is most common in per- 
sons having nearly perfect or perfect vision, either with 
or without glasses. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


SCIENCE IN 1928 


PHYSICS 


THE cosmic rays which bombard the earth from outer 
space are evidence of the continuous creation of common 
elements out of electrons there, Dr. R. A. Millikan and 
Dr. G. Harvey Cameron, of the California Institute of 
Technology, announced. 

The Michelson-Morley experiment was repeated by Pro- 
fessor A. A. Michelson, at Mount Wilson Observatory, 
with much improved apparatus, and he announced that 
no motion of the earth through the ether of space could 
be detected. 

Experiments with a thin film of gold conducted by Pro- 
fessor George P. Thomson, of the University of Aberdeen, 
demonstrated that a stream of electrons contains waves, 
which may be the electrons themselves or may accompany 
the real electrons. 

Ultra-violet rays in sunlight are responsible for the 
ionization of the upper layer of the earth’s atmosphere 
which is connected with the Kennelly-Heaviside layer that 
reflects radio waves downwards, thus making long-distance 
radio communication possible, announced Dr. E. O. Hul- 
burt, of the U. 8. Naval Research Laboratory. 

The hypothetical element, ‘‘coronium,’’ visible in the 
sun’s corona during eclipses, may be identical with the 
rare gas argon, indicated by experiments of Dr. Ira M. 
Freeman, of the University of Chicago. 

The highest electrical potential ever achieved by man, 
more than 5,000,000 volts, was obtained by Dr. Gregory 
Breit and Dr. M. A. Tuve at the Department of Terres- 
trial Magnetism of the Carnegie Institution of Wash- 
ington. 

X-rays produced at the California Institute of Tech- 
nology, with an electrical force of a million volts, by Drs. 
8. C. Lauritsen and R. D. Bennett, showed the way 
towards artificial production of cosmic rays. 

‘‘ Artificial lightning,’’ at a potential of 3,600,000 
volts, was generated at the Pittsfield laboratory of the 
General Electric Company. 

Super-soni¢ waves, which are sounds vibrating too 
rapidly to be audible, were brought under such control 
that their action could be studied under a high-power 
microscope by Professor E. Newton Harvey, of Princeton, 
and Alfred L. Loomis, of Tuxedo, N. Y. 

Inaudible sound waves, nicknamed the ‘‘ death whisper ’’ 
because they kill small organisms in water, were pro- 
duced at the unprecedented rate of two and one half 
million per second in the private laboratory of Alfred L. 
Loomis at Tuxedo Park, N. Y. 

Sheets of iron, gold and other metals so thin as to be 
transparent, were prepared by Dr. Carl Mueller, of Char- 
lottenburg, Germany. 

Penetrating radium rays were used to test metal cast- 
ings for flaws at the Russian State Radium Institute, 


Leningrad, 


That helium gas leaks slowly through glass, even 
through high-quality pyrex, was demonstrated by experi- 
ments conducted by three Harvard scientists. 

The use of exploding gas in rockets as a propulsive 
force for automobiles was successfully demonstrated in 
Germany by Fritz Opel. 

The first actual measurements of the speed of lightning 
showing that it takes about one seven thousandth of a 
second to complete itself and that it starts from the cloud 
and the ground at nearly the same instant, the two ends 
uniting in mid-air approximately one seven thousandth of 
a second later, were determined by Professor C. V. Boys, 
the British physicist. 

Outdoor television was pronounced possible through use 
of an extra large lens, with an extra large scanning disc, 
and extra large holes, all of which results in more light 
being picked up and focused on the surface of the sensi- 
tive cell, in a report to the Optical Society of America, 
by Dr. Frank Gray and Dr. Herbert Ives. 

The development of talking motion pictures was con- 
tinued and several photo-dramas with complete dialogue 
and no printed titles were produced. 

A million-volt cathode ray tube, equivalent in radiating 
power to a ton of radium, was built by Dr. W. D. 
Coolidge, of the General Electric Company. 

An improved cathode ray tube, simpler than an X-ray 
tube, was perfected by Dr. C. M. Slack, of the Research 
Department of the Westinghouse Lamp Company, making 
it possible for any well-equipped research laboratory to 
have at its disposal the important cathode rays. 

A high-power short-wave vacuum-tube able to light 
electric lamps without touching them was demonstrated 
in the laboratories of the General Electric Company, 
Schenectady, N. Y.; it heats flesh and blood in its vicin- 
ity, and can cause an artificial fever of 100 degrees 
Fahrenheit. 

Two Swiss physicists, Dr. A. Piccard and Dr. E. 
Stahel, performed an ether-drift experiment with nega- 
tive results. 

A new X-ray moving picture camera which can be set 
to take pictures at regular intervals was invented by 
Arthur C. Pilsbury, of Berkeley, California, and believed 
to have important possibilities in showing inner processes, 
such as the knitting of broken bones. 

A red neon are light, claimed to be capable of shining 
through fog, and intended for airport. beacon use, was 
invented by Dr. Clifton G. Found, of the General Electric 
Company, in collaboration with J. D. Forney, of the 
Cooper-Hewitt Electric Company. 

A magnetic method of detecting flaws in steel castings 
as large as five or six inches thick was reported by Alfred 
V. de Forest, of Bridgeport, Conn. 

A new metal so hard that it bores smooth holes in 
concrete, or cuts screw threads in a glass rod, was pro- 
duced from a compound of tungsten and carbon and co- 
balt by Dr. Samuel L. Hoyt, of the research laboratory of 
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CARNEGIE INSTITUTION 
OF WASHINGTON 


ECOLOGY 


By FREDERIC E. CLEMENTS 
and Collaborators 


No. 242. Clements, Frederic E. Plant Suc- 
cession: An Analysis of the Development 
of Vegetation. Published 1916. 


No. 290. Clements, Frederic E. Plant Indi- 

eators: The Relation of Plant Communi- 

ties to Processes and Practice. Published 
1920. 


Both of the above books are out of 
print. However, Dr. Clements has suc- 
ceeded in combining the greater part of 
both into a new volume entitled: 


Piant Succession and Indicators. A 
Definitive Edition of Plant Succession 
and Plant Indicators. Octavo, xvi+453 


PP., 44 pls., 24 figs. (1928). 


This new volume contains all of the chap- 
ters of the first that deal with the principles 
and methods employed in the study of cli- 
maxes and succession in present-day vegeta- 
tion, and all the chapters of the second except 
the one concerned with the climax formations 
of North America. This volume is not for 
sale by the Institution, but copies may be 
purchased from H. W. Wilson Co., 958 Univer- 
sity Avenue, New York City, at the price of 


$8.50. 
Other volumes by Dr. Clements and his col- 
laborators, for sale by the Institution, are: 


No. 315. Clements, Frederic E. Aeration and 
Air-Content: The Role of Oxygen in Root 
Activity. Octavo, 183 pp. .......... $2.00 


No. 355. Clements, Frederic E., and John E. 
Weaver. Experimental Vegetation: The 
Relation of Climaxes to Climates. Octavo, 
vii+172 pp., 15 pls., 41 figs. ........ $2.50 


No. 356. Clements, Frederic E., and G. W. 
Goldsmith. The Phytometer Method in 
Ecology: The Plant and Community as 
Instruments. Octavo, 112 pp., 11 pls., 45 


No. 326. Hall, H. M., and Frederic E. Clem- 
ents. The Phylogenetic Method in Tax- 
onomy. A Monograph of the North Amer- 
ican Species of Artemisia, Chrysothamnus, 
and Atriplex. Quarto, iv+355 pp., 58 pls., 
$6.75 


No. 389. Douglass, A. E. Climatic Cycles 
and Tree-Growth: A Study of the Annual 
Rings of Trees in Relation to Climatic 
and Solar Activity. Octavo. Vol. 1 is out 


CARNEGIE INSTITUTION OF WASHINGTON 


WASHINGTON, D. 


New FALL BOOKS from 
Cambridge University Press 


Common Principles in Psychology and 
Physiology 
By John T. MacCurdy 


This book is an attempt to bridge the gap 
between body and mind, between structure 


and function. 


The Suasoriae of Seneca the Elder 
Introduction and Notes by W. A. Edward 


The first time this work of Seneca has been 
edited and annotated in English. 


The Development of the Human Eye 
By Ida C. Mann 
This is the first comprehensive monograph 


in English devoted to the embryology of the 
human eye. $12.00 


Bibliography of the Writings of 
William Harvey 
By Geoffrey Keynes 
A strictly limited edition which will be of 


great value to libraries and research workers 
in medical history. $7.00 


Astronomy and Cosmogony 
By J. H. Jeans 


This new book attempts to describe the 
present position of Cosmogony and of various 
closely associated problems of Astronomy, 
such as the physical state of astronomical mat- 
ter, the structure of the stars, the origin of 
their radiation, and their evolution. $19.00 


The Place-Names of the North Riding 
of Yorkshire 


By A. H. Smith 


In this volume the English Place-name Sur- 
vey makes its first excursion into Scandinavian 
England. Many interesting discoveries have 
been made with regard to the relative part 
played by Danes and Norsemen in the Viking 
settlement in this country. $6.50 


Beyond the Electron 


By Sir J. J. Thomson 


A lecture given by the Master of Trinity 
College, Cambridge, which will be of great in- 
terest to all scientists and students of et 


losophy. 
For sale in the United States by 


THE MACMILLAN COMPANY 


60 Fifth Avenue New York City 
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the General Electric Company, and given the name 
carboloy. 

A new camera, which makes photographs that appear 
solid to the eyes and which shows different sides of the 
object depending on the angle from which the picture 
is viewed, was exhibited to scientists by its designer, Dr. 
Herbert E. Ives, the inventor of the method being Dr. 
C. W. Kanolt. 

A triple film which would enable the amateur to make 
color snapshots with ordinary light and an ordinary 
camera was announced by F. J. Tritton, a British sci- 
entist. 

Natural color movies that every one can make and pro- 
ject were developed by the Eastman Kodak Company 
under the direction of Dr. C, E. K. Mees. 

The Congressional Gold Medal was conferred on 
Thomas A. Edison by action of Congress and presented 
by Secretary of the Treasury Mellon at the Edison Lab- 
oratories, October 20. 

The Optical Society of America celebrated the fiftieth 
anniversary of Professor Albert A. Michelson’s first an- 
nouncement of his determination of the velocity of light 
by naming its annual meeting the Michelson Meeting. 

A medal to be awarded annually by the Optical Society 
of America, for outstanding work in optical science was 
founded by Dr. Herbert E. Ives, of the Bell Telephone 
Laboratories, in honor of his father, Frederic E. Ives, 
inventor of the half-tone process and other photographic 
methods. 


CHEMISTRY 


Gluconie acid, a chemical hitherto obtainable only at a 
price of $100 a pound, was produced at 35 cents a pound 
by chemists at the Color Laboratory of the U. 8. Depart- 
ment of Agriculture, using a species of mould growing 
on a glucose solution. 

Edible fats and fatty acids for soap-making were made 
from paraffin through catalytic methods developed by the 
chemists of the German Dye Trust. 

A magnetic theory of catalytic action in which mole- 
cules and atoms are conceived as having two poles like a 
bar magnet was advanced by Dr. Karl Krauch, German 
chemist. 

Wall-board is being manufactured from corn-stalks in 
a special semi-commercial plant set up at Ames, Iowa, 
by the U. 8. Bureau of Standards in cooperation with 
Iowa State College. 

A commercial plant for making paper out of corn- 
stalks was built in Illinois, the first of its kind. 

The process for converting wood waste into an edible 
carbohydrate suitable for hog food devised by Dr. Fried- 
rich Bergius, German chemist, was improved to the point 
of semi-commercial production. 

The U. S. Bureau of Chemistry and Soils has evolved 
two methods of making from corn-cobs insulating 
‘briquettes to be used as a substitute for cork, especially 
in small refrigerating units. 

A successful substitute fabric has been developed to 
replace goldbeater’s skin in the making of gas cells for 
airships, and several months’ use in the Los Angeles 
shows the new material to be cheaper and fully as good. 


SCIENCE—SUPPLEMENT 


Anthraquinone, a basic raw material in the manufac- 
ture of dyes, was made by cheaper methods involving the 
use of catalysts or solution in furfural as a result of re- 
search by Dr. A. O. Jaeger, of Pittsburgh. 

New methods of making artificial rubber were an- 
nounced in Germany, though the process was not di- 
vulged. 

A new explosive, known as ‘‘radium atomite’’ and 
claimed to be superior to T.N.T. or dynamite, was 
demonstrated to army engineers by Captain H. R. Zim- 
mer, of Los Angeles. 

Synthetic sugar, from fructose and glucose, was made 
by two Swiss chemists, Professor Ame Pictet and Hans 
Vogel. 

‘*Bios,’’ a vitamin that promotes the growth of yeast, 
was obtained in pure crystalline form by Dr. W. Lash 
Miller, of the University of Toronto. 

Experiments by dairy experts of the U. 8. Department 
of Agriculture demonstrated that milk exposed to sun- 
light develops undesirable flavors and odors, whereas 
milk kept in the dark does not. 

‘Sunshine pills,’’ consisting of synthetic Vitamin D, 
made by exposing ergosterol from yeast to ultra-violet 
Trays, were placed on sale in Germany and England as a 
substitute for cod-liver oil. 

An ultra-violet irradiated food was placed on the 
market, a commercial application of the discovery that 
ordinary foods exposed to ultra-violet rays promote the 
formation of healthy bones and teeth in children and 
young animals. 

A new way to preserve ether for as long as eight 
months, without spoiling or deterioration, was devised by 
8S. Palkin and H. R. Watkins. 

A new system of chemical shorthand was developed by 
Louis A. Leslie, of New York, and Dr. C. A. Jacobson, 
professor of chemistry at West Virginia University. 

The 1928 Nobel prize for chemistry was awarded to 
Dr. Adolf Windaus, of Gottingen, Germany, for his part 
in experiments proving that ultra-violet light, either in 
sunlight or artificially produced, will activate ergosterol 
and confer on it antirachitic properties. 

The Nobel prize award for chemistry, 1927, went to 
Professor Heinrich Wieland, of Munich, Germany, in 
recognition of experiments on the complex compounds 
known as the bile acids. 

A gearless auto that changes speed automatically was 
described to the Society of Automotive Engineers by a 
French engineer, D. Sensaud de Lavaud. 

An instrument defined as a ‘‘ breathing device,’’ which 
experts believe will save the lives of men submerged in 
sunken submarines, has been devised by Lieutenant C. 
B. Momsen, Chief Gunner C. L. Tibbals, both diving ex- 
perts, and F’. M. Hobson, engineer in the Naval Bureau 
of Construction and Repairs. 

Pulverized coal was applied to the propulsion of sea- 
going vessels, the initial installation being the U. S. Ship- 
ping Board vessel, 8. S. Mercer. 

Radio equipment for communicativun between the front 
and rear ends of long freight trains has been installed 
by the Baltimore and Ohio Railroad for demonstration 


on that system. 
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Princeton University Press, Princeton 


THe Fue. or John J. R, Macleod. pp. ix+147. 
$2.50. 

This volume, by the codiscoverer of insulin, reviews evi- 
dence of importance favoring the view that carbohydrate 
can be produced from fatty acids in animals, as it is in 
plants. Am attempt has been made to present the subject 
as simply as possible. 


J. B. Lippincott Company, Philadelphia 


TAKING THE Doctor’s Putse, J. F. Montague. 103 pp. 
$1.00. 

Constructive criticism of the present-day practice of 
medicine in an effort to influence future practice along 
lines which the author believes will be of benefit to hu- 
manity. 


Houghton Mifflin Company, Boston 


INTELLIGENCE Tests. Walter F. Dearborn. 
336. 


The author examines present-day intelligence tests, to- 
gether with the various misconceptions that have arisen 
regarding them. He points out their value and shows how 
in many respects they are in need of revision. He lays 
stress on the part which learning plays in determining in- 
teiligence, 


American Photographic Publishing Company, Boston 


THE AMERICAN ANNUAL OF PHOTOGRAPHY, 1929. Edited 
by: Frank R, Fraprie and E, J. Wall. pp. 67+ 
240. Illustrated. 


This book will doubtless prove of value to the many 
scientific men who find photography a useful tool in con- 
nection with their work in the flelds of astronomy, medi- 
cine, exploration, engineering and nature study. The book 
treats of various photographic processes and has 208 illus- 
trations. 


pp. ix+ 


PAsk For 


Subject 
10 Capacitance, Induc- 
tance and Magnetic 
Measurements 
20 Galvanometers 
30 Keys and Switches 
40 Resistances, etc 
48 Electrolytic Conduc- 
tivity Measurements 
75 H-lon Equipment 
726 White Potentsometer 
755 Type K Potent:- 


ometer 
765 Students Potenti- 
omceier 
We Publish 45 Cata- 
jogs and Bulletins 


THE SCIENCE PRESS 
PRINTING COMPANY 


PRINTERS OF 


SCIENTIFIC AND EDUCATIONAL 
JOURNALS, MONOGRAPHS 
AND BOOKS 


Correspondence Invited 
LANCASTER, PENNSYLVANIA 


Marine Biological Laboratory 
Woods Hole, Mass. 


SUPPLY Biological Supplies 


DEPARTMENT 

For the classroom, museum or co]- 

lector. 

Look for the sign of the Limulus, 
As the Limulus represents the test 
of time, we feel from the business 
growth that our supplies have also 
stood the test of years. 


Send for Catalogue 
No. I. Zoological and Embryolog- 
ical material. Life Histories and 
Habitat Groups. 
Neo. Il. Betanical material. 
No. ILI. Microscopic Slides. 


Address all correspondence regard- 
ing material and catalogue te: 
Supply Department 


GEO. M. GRAY, Curator, 
Woods Hole, Mass. 


THE MICROSCOPE 
By SIMON H. GAGE, of Cornell University 


Revised, Dark-field Edition (1927) now Available. 
The Old and the New in Microscopy, with a special chapter 
on Dark-Field Methods and their Application. 


Postpaid, $3.50 
COMSTOCK PUBLISHING CO., ITHACA, N. Y. 
HEALTHY WHITE RATS AND GUINEA PIGS. 
Temporary overproduction. Will sacrifice 2000 rats, 
500 pigs, 50 cents each for all or part. Express extra. 
RUSCH FOX BREEDING ESTATES, 


1oor 15th Street, N. W., Washington, D. C. 
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Injections of glucose were found to be beneficial in 

acute cases of encephalitis, the European sleeping sick- 
ness. 
A new theory that cancer is associated with and pos- 
sibly controlled by the relative alkalinity of the blood 
was advanced by Dr. Ellice McDonald, chairman of 
cancer research of the University of Pennsylvania. 

A lack of the important beta hormone, which controls 
the water depots of the body and the ability of the 
tissues to use water and which is in the post pituitary 
gland at the base of the brain, may be made up by an 
artificial supply from animal glands, according to Dr. 
Oliver Kamm, of Detroit, Michigan, 

Operation of apparatus transmitting short radio 
waves was found to produce fever in bystanders, and 
Dr. Helen R, Hosmer, of Albany Medical College, began 
experiments with the electrically induced fever on 
animals, since fever is now an important treatment of 
progressive paralysis, 

The effect of a dose of medicine depends not merely 
on the chemical makeup of the medicine but also on the 
alkalinity of the blood and on the particular balance of 
certain blood elements, experiments by Dr. William 
Salant, of the University of Georgia Medical School, in- 
dicated. 

A new water purifier, succinchlorimide, that will not 
deteriorate with age was announced by its discoverer, 
Major C. B. Wood, of the U. 8S, Army Medical School. 

That a new industrial hazard, chromium poisoning, is 
definitely increasing as a result of the widespread use 
of chrome plating on automobile accessories, was re- 
ported to the American Medical Association by Dr. 
Jackson Blair, of Cleveland, and studied by the U. S. 
Publie Health Service. 

That paper mulberry is one of the plants responsible 
for ‘‘hay fever’’ is reported by Dr. Henry S. Bernton, 
of Washington, 

Nobel Prize in medicine for 1928 was awarded to 
Professor Charles Nicolle, of the Pasteur Institute at 
Tunis, in recognition of his typhus fever researches 
which have shown how the disease may be prevented. 

The Grand Cross of the French Legion of Honor was 
awarded to Dr, Albert Calmette, of the Pasteur Insti- 
tute, for his work in producing a tuberculosis vaccine. 


Aeronautics 
The voyage of the Graf Zeppelin, with passengers and 
mail, from Friedrichshafen, Germany, to Lakehurst, 
N. J., established the practical value of transatlantic 
ransportation lines. 
The airplane Southern Cross, piloted by Captain 
ales Kingsford-Smith and Captain C. T. P. Ulm, with 
itenant-Commander Harry W. Lyon as navigator and 
*s Warner as radio operator, flew from Oakland, 
to Sydney, Australia, a total distance of 7,800 
‘un approximately 88144 hours’ flying time. 
\scontinental non-stop flight was made in 18 
4 trj58 minutes. 
Tecorg ,D- Collyer and John Henry Mears completed 


‘the world by airplane and steamer in the 
3 days, 15 hours and 8 seconds. 
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Captain Arturo Ferrarin and Major Carlo del Prete, 
flying a Savoia-Marchetti S64, established a world’s 
airline distance record of 4,466 miles in a flight from 
Rome to Brazil. 

Captain Dieudonne Costes and Lieutenant-Commander 
Joseph le Brix, French aviators, completed on April 14, 
1928, a 35,000-mile trip around the world begun October 
14, 1927, flying their Breguet XIX biplane the entire 
distance except for the trip across the Pacific Ocean. 

Captain Arturo Ferrarin and Major Carlo del Prete 
gained the world’s closed circuit distance record of 4,763.7 
miles. 

Johann Risztics and Wilhelm Zimmerman, flying a 
Junkers W-33, established a world’s duration record of 
65 hours and 25 minutes. 

Adjutant Louis Crooy and Sergeant Victor Gronen, 
flying a DH~-9, established a world’s duration record of 
60 hours and 7 minutes, refueling in flight and returning 
to point of departure. 

Eddie Stinson and George Haldeman, flying a Stinson- 
Detroiter, established a world’s endurance record of 53 
hours, 36 minutes, and 30 seconds. 

Major Arturo Ferrarin and Major Carlo del Prete, 
flying a Savoia-Marchetti plane, established a world’s 
duration record of 5844 hours. 

Harry J. Brooks, flying a Ford monoplane, established 
a world’s airline distance record of 972 miles for light 
airplanes weighing 440-771 pounds. 

M. Maurice Finat, flying a Caudron C 109, established 
a duration record of 24 hours and 36 minutes for light 
airplanes. 

Major de Bernardi, flying a Macchi 52 seaplane, es- 
tablished a world’s speed record of 318.62 m.p.h. 

Peter Hesselbach remained aloft in his glider, Darm- 
stadt, for 4 hours and 5 minutes, thus establishing an 
American glider record. 

Juan de la Cierva flew his autogiro from London to 
Paris. 

The rigid airship, VU. S. 8. Los Angeles, was success- 
fully landed on the deck of the airplane carrier U. 8S. S. 
Saratoga. 

The airship Italia, under the command of General 
Umberto Nobile, was wrecked after successfully cross- 
ing the North Pole; Lieutenant Lundborg, of Sweden, 
rescued General Nobile from the ice floe where members 
of the Italia crew were stranded. 

Roald Amundsen, Arctic explorer, who set out in 
search of survivors of the wrecked airship Italia, was 
lost. 

Eventual propulsion of aireraft by motors operating 
on heavy oil fuel and self-igniting on the Diesel prin- 
ciple was forecast by experiment with new type engines 
by the Junkers aircraft concern. 

A ‘‘foolproof’’ airplane, designed by Albert A. Mer- 
rill, of the California Institute of Technology, and con- 
structed by him in association with Dr. A. L. Klein and 
Dr. Clark Millikan, was demonstrated in Los Angeles. 

A new radio altitude meter for airplanes was de- 
veloped by Dr. E. F. W. Alexanderson, of the General 
Electric Co. 
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cA Scientific and Educational Book Service 


THE SCIENCE PRESS DISTRIBUTING COMPANY is prepared to supply any book or any 
journal published in any country at as low a cost as it can be obtained. This agency has been 
established especially for the convenience of men and women working in science and education 
and for institutional libraries to whom we can offer unexcelled service. Orders for publications 


of a general character, however, will also be filled. 


RECENT FOREIGN BOOKS 


MATHEMATICS 


Lehrbuch der Algebra, verf. mit Benutzung von 
Heinrich Webers gleichnam. Buche. Roserr 
Fricke. Volume III: Algebraische Zahlen. 506 
pp. 41 figures. $5.40. 


Lebendige Mathematik. Eine allgemeinverst. 
Einfiihrung. FELIX AUERBACH. 355 pp. [Illus- 
trated. $2.40, 


Binleitung in die Mengenlehre. ApoLF FRAENKEL. 
Third edition. 424 pp. 13 illustrations. (Die 
Grundlehren d. mathematischen Wissenschaften. 
Volume IX.) 


Warscheinlichkeitsrechnung und ihre Anwendung 
auf Fehlerausgleichung. Statistik und Lebens- 
versicherung. EMANUEL CZUBER. Volume II. 
Mathemat. Statistik. Mathemat. Grundlagen d. 
Lebensversicherung. Third edition. 470 pp. 34 
figures. $4.18, 


Les Espaces abstraits et leur théorie considérée 
comme introduction 4 l’analyse générale. Mav- 
RICE FRECHET. 296 pp. Paper bound. $2.00. 


Lecons sur les nombres transfinis. W. Srzr- 
PiNSKI 240 pp. Paper bound. $2.00. 


Lecons sur quelques é6quations fonctionnelles 
avec des application a divers problémes d’anal- 
yse et de physique mathématique. 
PicARD. 184 pp. Paper bound. $2.00. 


Lecons sur les fonctions de variables réelles et 
les développements en séries de polynomes. 
Boret. 158 pp. Paper bound. $1.25. 


PHYSICS 


Lehrbuch der Physik. E. Riecxe. Edited by 
Ernst Lecher and Adolf Smekal. Seventh edition. 
Volume II: Magnetismus und Elektrizitat. 
Atomphysik. 725 pp. Illustrated. $4.08. 


Lehrbuch der Physik in elementarer Darstellung. 
ARNOLD BERLINER. Fourth edition. 658 pp. 802 
illustrations. $4.76. 


Physik. Ein Lehrbuch fiir Studenten an den 
Universitaten und Technischen Hochschulen. 
WiLHELM H, WEsTPHAL, 536 pp. 471 illustra- 
tions. $4.71. 


Lehrbuch der Kristallphysik mit Ausschluss der 
Kristalloptik. Voier. Reprint of 
first edition with additions by the author and 
preface by Lavug. 978 pp. 213 figures. 1 plate. 
$9.84, 


Lehrbuch der Optik. Karu 610 
pp. 193 illustrations. $9.60. 


Handbuch der Physik. Edited by Hans Griczr 
and Kart ScueeLt, Volume VI: Mechanik der 


elastischen Kéorper. 632 pp. 290 illustrations. 
$14.07, 


Phosphoreszens und Fluoreszenz. Len- 
ARD, FERDINAND ScHMIDT and RupotF ToMAs- 
CHECK. Lichtelektrische Wirkung. PHILIPP 
LENARD and AuGust Becker. pp. 745-1544. 52 
illustrations. (Handbuch d. Experimentalphysik. 
Volume XXIII, 2.) $17.28. 


Lichtelektrische Erscheinungen. BERNHARD 
GuppEN. 325 pp. 127 illustrations. (Struktur 


d. Materie in Einzeldarstellung. VIII.) $6.05. 


Elektronen-Réhren. HEINRICH BARKHAUSEN. 
Volume II: Réhrensender. (Der Leistungsumsatz- 
Die Selbsterregung.) Third edition. 121 pp. 
69 illustrations. $1.44. 


Vier Vorlesungen tiber Wellenmechanik, geh. an 
d. Royal Institution in London im Marz 1928. 
Epwin Scurépinerr. 57 pp. 3 illustrations. 
Paper bound, $1.00, 


Chez les Atomes. Raymonp Lerepu. 74 pp. 
Lille 1928. Paper bound. 50c. 


AERONAUTICS 


Das Flugwesen im In- und Ausland. Ein kurzer 
Gberblick der Entwicklung des Flugwesens in 
allen Kulturstaaten. TH. CAMMANN. 250 pp. 
Illustrated. 90c. 


Berichte der aeromechanischen Versuchsanstalt 
in Wien. Edited by Ricnarp Katzmayr. Vol- 
ume I, part 1. 76 pp. 74 illustrations. Paper 


bound. $2.40. 


Handbuch fiir Flugzeugfiihrer. Edited by Hans 
Grore BaDER. 193 pp. 91 illustrations. 7 tables. 


$2.88. 


Raketenfahrt. Max Vatier. Fifth edition of 
‘*Vorstoss in den Weltenraum.’’ 252 pp. Tlus- 
trated. Paper bound. $2.95, 


THE SCIENCE PRESS DISTRIBUTING COMPANY 
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A case of a mare mule which not only bore two 
healthy colts but had a grandchild was reported by 
A. H. Groth, of the Agricultural and Mechanical College 
of Texas. 

Canada undertook a census of the animals remaining 
in her musk-ox herds, 

The attempt of the Soviet Government to save from 
extinction the wisent, Europe’s representative of the 
bison family, failed, since careful searches of the 1,100 
square mile reserve made by naturalists showed no trace 
of a single living animal. 

That the first milk a cow produces after giving birth to 
her calf should be fed to the calf because it contains sub- 
stances that ward off diseases was reported by Dr. 
Theobald Smith, 

The Carnegie Institution of Washington has com- 
pleted a eugenical study concluding that laws for 
deportation of public charges becoming such from 
hereditary defectiveness should be extended and en- 
forced. 

Tuberculosis in livestock has declined, due to the co- 
operation of the Bureau of Animal Industry with local 
authorities; 11,300,000 cattle were tested during the 
past year. 

The work of eradicating cattle ticks from southern 
states gradually reclaimed more territory from the pest. 

A hybrid of the radish and cabbage was produced by 
Dr. George D. Karpenchenko, of the Botanical Institute 
at Detskoje Selo, in Russia, 

Each species of tree has a definite pattern according 
to which sap and gases within its trunk are localized, 
and the gas body within each tree is continuous, studies 
by Dr. D. T. MacDougal, of the Desert Laboratory, 
Tueson, Arizona, disclosed, 

Zine and boron are needed by plants, Miss A. L. 
Sommer and Professor C. B. Lipman found at the Uni- 
versity of California. 

The fig growers of California cooperated with state 
officers in a strong effort to clean up the destructive 
brown-rot disease. 

Two varieties of cattle grubs caused damage to live- 
stock raisers estimated as $100,000 for the past year. 

Borax, in a concentration of one and one half parts 
to a thousand of water, was discovered by Professor 
Robert Matheson and E. H. Hinman, of Cornell Uni- 
versity, to be a fatal poison for mosquito larvae or 
wigglers, 

Experiments with enormous cages, constructed of 
copper wire screening under the supervision of Dr. W. 
H. Larrimer on a farm maintained by the U. S. Bureau 
of Entomology near Toledo, Ohio, indicated that while 
it will be impossible to eradicate the corn borer, it can 
be controlled sufficiently to reduce commercial losses to a 
negligible amount. 

A comparatively new bacterial disease known as ‘‘halo 
spot’’ destroyed large acreages of beans in the regions of 
Montano, Wyoming and Colorado. 

The $1,000 annual prize of the American Association 
for the Advancement of Science, for outstanding research 
during the preceding year, was awarded to Professor 
H. J. Muller, of the University of Texas, for his work 
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on producing new varieties of fruit flies by X-ray treat- 
ment. 

Scientists the world over celebrated the eightieth 
birthday of Hugo de Vries, foremost student of evolu- 
tion since Darwin’s time. 


Medicine 


A new minimum death rate for tuberculosis in 1928 
is reported by the Metropolitan Life Insurance Company. 
The new rate is 72.1 per 100,000. 

Yeast exposed to ultra-violet rays, either from sun- 
light or an artificial source, has its fertility vitamin E 
destroyed, Dr. B. M. Strong, of the school of medicine 
at Loyola University, Chicago, found. 

Vitamin D, which prevents rickets in young animals, 
may also play an important part in the development of 
the egg, Dr. Alfred F. Hess, of New York, announced. 

The presence of copper in the diet is a preventive of 
anemia, Dr. E. B. Hart, of the University of Michigan, 
found, 

Teeth, shining by fluorescent light in the dark under 
the influence of ultra-violet rays, reveal by dark spots 
the regions where decay will develop, Dr. H. C. Benedict, 
of the Northwestern University School of dentistry, 
found. 

An instrument for measuring a person’s sensitivity to 
sunburn was invented by Dr. Robert C. Burt, of Pasa- 
dena, Calif, 

Dr. Hideyo Noguchi, of the Rockefeller Institute, died 
of yellow fever as a martyr to his researches on that 
disease, leaving research which may show that the dis- 
ease has two forms. 

Eleven lepers were released, by the U. S. Public Health 
Service, apparently cured and no longer a menace to the 
community, from the National Leper Home at Car- 
ville, La. 

Means were found for administering chaulmoogra oil, 
the remedy for leprosy, without the pain and nausea 
which patients have had to endure in the past. 

Epilepsy was produced artificially in dogs by a brain 
operation by Dr. Lawrence O. Morgan, of the University 
of Illinois, 

A method of investigating the brain by means of X- 
ray photographs was perfected by Dr. Max Ludin, di- 
rector of the Réntgen Institute of the Citizens’ Hospital 
of Basel, Switzerland. 

High-frequency electric currents were found to be 
beneficial in checking cancerous growths of mice and 
chickens. 

For his work on tularemia, or rabbit fever, Dr. Edward 
Francis, of the U. 8. Public Health Service, was awarded 
the gold medal of the American Medical Association, 
the committee on awards declaring that his contributions 
to the knowledge of the disease were the most important 
medical work of the year, judged on the basis of 
originality. 

The final step in scientific conquest of Oroya fever, 
which afflicted the Incas and still occurs in Peru, was 
announced by four scientists of the Rockefeller Institute, 
who proved that the disease is spread by gnats. 
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IV. CREATIVE EDUCATION 
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Standard work in human archeology. Profusely 
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lustrated. 8vo. 3d thousand. $2.50 


xi 
| 
OF 
Ye, 
| 
| 
| 
‘ 
- 
| 
| 
| 
| 
| 
| | 
} 
| 
| | 
| 
} 
> 


SCIENCE—SUPPLEMENT 


SCIENCE NEWS 


Science Service, Washington, D. C. 


SCIENCE IN 1928 
Geology and Geography 
II 


A blow to theories of land in the Arctic was dealt by 
the flight of Wilkins and Eieleson over the unknown 
Polar region during which no land was sighted. 

Four ships carried the Byrd Antarctic expedition far 
south to the Bay of Whales, from which base attempts 
will be made by aeroplane to explore the Antarctic 
region, 

Polar explorations in the dirigible Graf Zeppelin, 
which successfully made a round trip from Germany to 
the United States, were announced by a German or- 
ganization known as Aeroarctic. 

An expedition to study the birthplace of the icebergs, 
between Greenland and Baffin Land, was sent out by 
the U. S. Coast Guard on the U. 8S. 8. Marion, under 
command of Lieutenant Commander Edward H. Smith. 

The non-magnetic yacht Carnegie, of the Department 
of Terrestrial Magnetism of the Carnegie Institution of 
Washington, set out on a three-year cruise to all parts 
of the world to make new observations of electrical and 
magnetic conditions as well as other scientific researches, 
under the command of Captain J. P. Ault. 

A new voleano was discovered in eastern Ecuador by 
Joseph H, Sinclair, leader of an expedition sent out by 
the American Geographical Society. 

The Mayon volcano, after being quiet for 28 years, 
became actiye and destroyed Libog and several neigh- 
boring villages in the Philippines. 

Vast fields of pumice and volcanic ash, floating on the 
surface of the South Pacific Ocean between the Fiji and 
Tonga groups of islands, revealed the existence of a 
new submarine volcano, 

Faleon Island, in the South Pacific, famed for its sud- 
den disappearances, showed its head above the waves again. 

A wheeled boat, able to travel on land and water, was 
used in an exploration of the volcanic islands of Alaska 
by Dr. T. A. Jaggar, of the Hawaiian Volcano Ob- 
servatory. 

Roy Chapman Andrews returned to America at the 
close of the 1928 season of the Central Asiatic Ex- 
pedition, bringing much fossil material with him. 

The diseovery by two high-school boys of Fillmore, 
Utah, of an unfossilized skull of an extinct camel, found 
in a lava cave some twenty miles southwest of their 
home, revolutionizes our ideas of the course of events 
in recent geological time, according to Professor Alfred 
8. Romer, of the University of Chicago, who examined the 
skull, 

The greatest geyser now active in the world and the 
greatest of all history, except the old Excelsior Geyser 
which has been extinct since 1888, became active in 
Yellowstone National Park, 

New knowledge of the origin and history of the Grand 
Canyon of the Yellowstone was obtained as a result of 


the geological research of the Princeton Summer School 
of Geology and Natural Resources, 

A new national park, Bryce Canyon, was established 
on September 15. 

New fossil footprints were found on the north rim of 
the Grand Canyon of Arizona, 

Fossil seaweed found in the rocks along the Penobscot 
River demonstrated that the ancient Cambrian Sea once 
flowed over the region of Maine. 

Plans were laid for’the first international census of 
agriculture, to be taken in 1929 and 1930. 

More than 1,000 square miles of Alaskan wilderness 
were surveyed by the new airplane-packhorse method by 
the U. 8. Geological Survey. 

Twenty-one earthquakes, of unusually severe character, 
in the various parts of the world, were located by ex- 
perts of the U. S. Coast and Geodetic Survey, in co- 
operation with Science Service, within a few hours after 
they occurred, in many cases anticipating by several 
days actual reports from the damaged area. 

A new electrical seismograph, for recording distant 
earthquakes, was invented by Dr. Frank Wenner, of the 
U. 8. Bureau of Standards, and was proved satisfactory 
in numerous tests. 

Severe landslides occurred at Santos, in southern 
Brazil, early in March, 


Biology 

A moving picture record of the living rabbit’s egg 
which discloses many new phenomena hitherto unknown 
was obtained by Dr. W. H. Lewis and Dr. P. W. 
Gregory. 

The parathyroid gland plays a large part in the con- 
trol of sex of unborn offspring, according to Dr. Simon B. 
Chandler, of the Loyola University School of Medicine, 
Chicago. 

A new vitamin, needed by young trout for normal 
growth, was discovered in raw liver by a group of 
biologists at Cornell University, and received the provi- 
sional name ‘‘ Factor H.’’ 

Legs and hearts were transplanted from axolotls to 
tritons, animals related to frogs and toads, by Dr. W. M. 
Copenhaver, of the University of Rochester. 

Emanation of rays from living cells, which speed up 
the division of other cells, as claimed by the Russian 
scientist, Dr. Gurwitch, was denied by two German 
plant physiologists at the University of Rostock, Pro- 
fessor H. von Guttenberg and Dr. Rossman, who re- 
peated the Russian experiments with negative results. 

Insects neither male nor female but containing char- 
acteristics of both sexes were produced in X-ray ex- 
periments by Professor James W. Mavor, of Union Col- 
lege, Schenectady, working in a London laboratory. 

Successful crossbreeding of Alaska reindeer with 
native caribou and the production of fawns of materially 
increased weight was accomplished by the U. S. Bio- 
logical Survey. 
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New (2d) 


Public Health and Hygiene Edition 
By EMINENT AUTHORITIES 


Edited by WILLIAM HALLOCK PARK, M.D. 
Professor of Bacteriology and Hygiene, University and Bellevue Hospital Medical College: Director of 
the Bureau of Laboratories, Department of Health, New York City 


Octavo, 902 pages with 123 engravings. Cloth, $9.00, net 


Careful revision will be noted throughout as there have been many advances in this field 
since the publication of the first edition. Each section is contributed by a specialist and 
recognized authority who, however, has kept in mind that this work is written particularly 
for medical officers, public health nurses, physicians and medical students. The subjects 


are treated in a thoroughly practical manner. 
New (9th) 


Pharmacology and Therapeutics 


By ARTHUR R. CUSHNY, M.A., M.D., LL.D., F.R.S. 
Late Professor of Materia Medica and Pharmacology in the University of Edinburgh 


Thoroughly Revised by 
C. W. EDMUNDS, A.B., MD. 
Professor of Materia Medica and Therapeutics in the University of Michigan and 


J. A. GUNN, M.A., M.D., D.Sc. 
Professor of Pharmacology in the University of Oxford, Oxford, England 


Octavo, 743 pages with 73 engravings. Cloth, $6.00, net 


Since the appearance of the previous edition the medical world has had to deplore the death 
of Professor Cushny. His services to medicine were both many and important. He it was 
who worked out the mode of action of digitalis on the heart, his collaboration with Sir James 
Mackenzie formed the basis of much of the work of Sir Thomas Lewis and others. The 
‘‘modern theory’’ of renal secretion we owe to Cushny—it is not too much to say that he 
was the founder of modern pharmeology. Certainly he was the outstanding figure of his 


profession—an original worker, a blazer of trails. 

Revision of this noted work, fortunately, has been placed in excellent and capable hands. Professors 
Edmunds and Gunn have brought the work into line with the U. 8S. P. (X) and thoroughly up-to-date 
throughout. Much new material will be found on Iodoxybenzoic Acid, Ephedrine, Hexylresorcinol, In- 
sulin, Parathyroid hormone, Stovarsol, ‘‘ Bayer 205,’’ ‘‘Fourneau 309,’’ Carbon Tetrachloride, Luminal, 


Vitamins, Ethylene, Bismuth in syphilis, etc. 


GREEN’S Manual of | 
Pathology and Morbid Anatomy 


Revised and Enlarged by 


A. PINEY, M.D., M.R.C.P. | 
Research Pathologist, Cancer Hospital, London; Late Directcr of the Institute of Pathology, Charing Cross 
Hospital, London: Sometime Lecturer in Pathological Histology in the 
University of Birmingham 


Large 12mo, 650 pages with 261 engravings and 8 colored plates. Cloth, $7.50, net 


The general features of the book that have led to fourteen editions have been retained.: 
Throughout, such additions and modifications of previous views have been made as 
advances in knowledge required. The sections on nephritis and on surgical shock have been 
entirely rewritten and important changes introduced into the section dealing with animal 
parasites. Two new colored plates and numerous illustrations have been added which 
further increase the value of this well-known work not only to students but also to general 


practitioners. 


Washington Square LEA & FEBIGER Philadelphia 
Please send books checked x: [] Park, $9.00. [] Cushny, $6.00. [] Green, $7.50. 
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The St. Francis dam, which impounds a large part of 
the water supply of Los Angeles, burst on March 12, 
causing a destructive flood. 

Deposits of potash large enough to be of economic im- 
portance were discovered at two localities in Texas and 
one locality in New Mexico. 


ASTRONOMY 


Plans to construct the world’s largest telescope, with a 
concave mirror 200 inches in diameter, were announced 
by the California Institute of Technology, in cooperation 
with the Mount Wilson Observatory. 

The Bureau of Standards constructed, by a new method, 
the dise for a huge telescope mirror of optical glass al- 
most a foot thick, nearly six feet in diameter and almost 
two tons in weight, to be used in the first all-American- 
made telescope for Ohio Wesleyan University. 

The year’s first comet was discovered on Washington’s 
birthday by a German astronomer, Dr. K. Reinmuth, of 
Heidelberg. 

The year’s second comet was discovered on St. Pat- 
rick’s day by a Frenchman, M. Giacobini, of the Paris 
Observatory. 

The third comet of the year was discovered by David L. 
Forbes, an astronomer at Capetown, Africa, on November 
21, when it was observed in the constellation of Corvus, 
the crow. 

The nucleus of our galaxy of stars was located by Dr. 
Harlow Shapley, of the Harvard College Observatory, who 
announced that it is about 47,000 light years away from 
the earth and extends for about fifty degrees along the 
Milky Way in the constellations of Sobieski’s Shield, 
Ophiuchus, Sagittarius, Scorpion, the Southern Crown, the 
Altar, the Rule and the Centaur. 

The presence of free oxygen in the atmosphere of 
Mars is best evidence for the existence of life there, Pro- 
fessor H. N. Russell, of Princeton, declared. 

Nova pictoris, the ‘‘new’’ star which flashed out in 
May, 1925, continued to behave in a very different manner 
from usual novae, leading astronomers to the view that 
it might be due to an actual collision of two stars. 

The Carnegie Institution of Washington has published 
the ‘‘San Luis Catalogue of 15,333 Stars,’’ marking the 
completion of the first division in its general catalogue of 
all stars out to the seventh magnitude. 

Evidence was brought forward at the Royal Observa- 
tory of Rome that our sun is a pulsating or variable star. 

By using plates sensitive to infra-red light, a German 
astronomer, Dr. G. Blunck, succeeded in photographing 
the sun’s corona, a feat hitherto possible only during a 
total eclipse. 

The earth’s rate of rotation changes slightly every day, 
Dr. Benjamin Boss, of the Dudley Observatory, Albany, 
New York, announced. 

Further confirmation of the Einstein theory was an- 
nounced, as the result of measurements made on photo- 
graphs taken during the total solar eclipse of 1926. 

The presence of a hitherto undiscovered planet, ten- 
tatively called ‘‘planet O,’’ was announced by Professor 
W. H. Pickering, of Mandeville, Jamaica, from a study 
of its supposed perturbations on known planets, but ob- 


servations with the biggest telescopes failed to confirm it. 

Strange bands in the spectra of the light of certain 
stars may indicate that they are surrounded by meteors 
and comets, like the solar system, which may serve as 
fuel to keep the stars going, Dr. Harlow Shapley, of the 
Harvard College Observatory, declared. 

Max Adler, Chicago philanthropist, gave that city a 
planetarium which will show the stars as seen from any 
part of the world at any time and the first to be given 
any city in the United States, though it will not be com- 
pleted for a year or more. 

On photographs made at the Lowell Observatory, Flag- 
staff, Arizona, of the spectrum of the Northern Lights 
on July 7 a very prominent line in the red region of the 
spectrum appeared for the first time, thus opening up a 
new scientific mystery, reported Dr. V. M. Slipher, di- 
rector of the observatory, who recorded the phenomenon. 

Moving pictures of the planet Jupiter, the first pic- 
tures of the kind ever made, were produced by Professor 
W. H. Wright, of the Lick Observatory, and Dr. C. E. K. 
Mees, of the research laboratory of the Eastman Kodak 
Company. 

A prize of 5,000 frances was offered in France for the 
best paper on a means for reaching another planet; the 
new projected mode of travel is called ‘‘astronautics.’’ 


ENGINEERING 


A method of utilizing for power the difference in tem- 
perature between the depths and surface of tropical seas 
was devised and successfully demonstrated by Georges 
Claude, the French physicist and inventor. 

Busses carrying 26 passengers, with sleeping accommo- 
dations, dining and toilet facilities, were placed in opera- 
tion. 

A new stereoscopic apparatus for making contour maps 
from overlapping photographs was purchased by the gov- 
ernment and is expected to revolutionize topographic map- 
ping in mountainous countries. 

The Army Air Corps photographed areas in the United 
States approximating 35,000 square miles for the War 
Department and other governmental bureaus. 

Radio acoustic sound ranging, making possible the lo- 
cating of ships even in darkness and fog, was developed. 

An apparatus called the fathometer for measuring 
ocean depths by means of echo sounding was perfected 
and placed in use on 8 boats of the Coast and Geodetic 
Survey. 

A new world’s speed record for automobiles was made 
at Daytona Beach, Fla., by Captain Malcolm Campbell, 
an Englishman, who was later killed when his car over- 
turned. 

Diesel type engines light enough for automobile and 
airplane use approached the point of commercial prac- 
ticability. 

A new super-fast motion-picture camera, through which 
film travels at the rate of three miles a minute, was per- 
fected by C. Francis Jenkins, Washington inventor. 

Two condemned buildings in Washington were burned 
to the ground by scientists of the Bureau of Standards 
in order to test fire-proof safes under actual conflagration 
conditions. 
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The Wistar Institute Bibliographic Service 


is of invaluable assistance to 
Librarians—Investigators—Teachers 


It brings to them, in AUTHORS’ ABSTRACT form, a brief 
review of all original papers on Biological Subjects which 
appear in the following journals: 


Journal of Morphology and Physiology 

The Journal of Comparative Neurology 

The American Journal of Anatomy 

The Anatomical Record 

The Journal of Experimental Zoology 
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The American Anatomical Memoirs 

The Biological Bulletin (M. B. L., Woods Hole, Mass.) 
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The Australian Journal of Experimental Biology 
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Stain Technology (Geneva, N. Y.) 

Physiological Zoology (Chicago, Lil.) 


Advance Abstract Sheets 
issued every few days, bearing Authors’ Abstracts without 
bibliographic references, offer a practical means of making 
research immediately available in abstract form and of pur- 
chasing articles of special interest in reprint form without 
the necessity of subscribing to all the journals. Subscrip- 
tion, $3.00 per year. 
Bibliographic Service Cards 


with complete bibliographic references, printed on Standard 
Library-catalogue cards, are of value and assistance to Li- 
brarians and Investigators. Subscription, $5.00 per year. 


Abstracts in Book Form 


referred to above, are periodically, with 
—a and Analytical Subject Indices. Price $5.60 per 
volume. 


Subscriptions to the Bibliographic Service 
and orders for reprints should be sent to 


The Wistar Institute of Anatomy and Biology 
Thirty-sixth St. and Woodland Ave. Philadelphia, Pa. 


LIFE OF INLAND WATERS 


AN ELEMENTARY TEXT-BOOK 
OF FRESH-WATER BIOLOGY 


By James G. Needham, Prof. of Limnology 


and Entomology, Cornell University. (Co- 
author, John T. Loyd, Ph.D.) 
1928 Revised Edition. $3.00 


GUIDE TO THE STUDY OF FRESH- 
WATER BIOLOGY—Needham. 


An indispensable collection of illustrations, 
keys, and tables. $1.00 


GENERAL BIOLOGY—Needham. 


A comprehensive study of the principles of 
biology. A text-book fully illustrated, $2.50. 
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Fully illustrated. $1.50 
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